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HE cwployment of India paper, the use of which has hitherto been restricted to the
printing of Hibles and small volumes, for so extensive a publication as the new Encyclo

paedia Britannica is a revolutionary doparture. It & characterdstic, indesd, that the balid
suggestion 1o use India paper for the printing of 29 guarto volumes, each comtaining 1000 pages
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i5 h:_-[_h:r calculated to remain in constant use than -I:lnul"i'i]']_iﬂij halds r]_utm'eeu 4 covers n
description of the whole world, of all its activities and accumulited experience.  The obstacle
wis a purely physical one, and it disappears with a chanpe’of materia
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pirchased the new Encyclopedia Rritinnica the
work is frequently referred to as a " necessity,”
or 24 *indlspensables™  The words are used, without
any sense of exagperation, as appropriately conveying
the wviluable nature of the service performed by a
resource to which the reader may confidently tumn for
accurate Informution upon any subject.  Other books
appeal only fo o certain class of readers—and to them,
pethaps, but for a short while, or on certain occisions,
ot conly in part. The new Encyclopmdia Britammica,
on the other hand, a Is a5 & permanent possession
to every kind of re . Itisa device such as no one
woald willingly be without. [t is useful to s pos-
sessor at all times and In every pant. In order to
arrive at an estinmte of its wsefulness, indeed, one
would have to calcalate the sum of all the occasions
upon which the possession of information is preferable
tor the lnck of 11
Thi great advance which knowledge has made sinee
the first edition of the Encyclopedia Britannica ap-
peared has been effected by specialisation, and the
multiplication of special studics renders the Encyele-
WJla Vritanmicn more of a necessity today than it
ﬂ:._ﬂ-ewr been at any previous period of its existence.
Even the best read man of cur day most constantly
find his information wanting, save in respect of some
field in which be i a specialist, and it 3 enly 1o a
specialist in another field that he would care to apply
for the information of which he fecls the need. It
might have been thought that a century of ever-growing
specialisation would have produced a generation whose
interests were narrow; bt whatever other charge may
be brought against the times in which we live, it can
hardly be said that, as a community, we are not alive
to the interest of a great many different things,

IH the letters received from those whe have already

E.:;unt:l:n ppuifes | the
wrt e, [sesldes many p ﬁu.‘url.;.ll:lﬂl l.uhﬂm

"The lndia Vroapesnm, oot e
A

Complete setn of the Encyclopaedia
Britnnmica (of which miore than 35,000
copies huve slready been sold) are now:
comting Trum the binders kol are avail-
able for lmmediate applismts, on pay-
went of B0 down. Admittedly the

Follest and most anthoriative work of
refezenae i a0y lnnguage, the now Elev-
enth ¥dition of this eelebrmted wotk com-
puises &5 volumas of toxt, comTaining 44,
AN, OO0 weprids, BOLIEK) mrtiches, v/ (RE) taxt
ustrations, 453 follpage plites, 580
mape. Volume 20 isan Indexto the whole
work anid comialas GO0 feferendes.

£300,000 (§1,500,000) hos been the cost
of proparing \he now odition, as against
LU [n the cann of the Ninth,  This
#1,600,00 includes the cont of illostis-
tions, migm, typesetting, and the making
of elactrotypes, a8 wail s puyments 10
pctitors and contrbutors; buol it does not
includa the costs of pooduction, £ 2,
puper, printing, leather, hinding. My
camimon consant of scholas and critics,

A preat tradition hos besn maintsined
in the present issus—a traditiom which in
ten suctssalve and successful editions
during the past 140 yeéars bas made the
aume of Drtmnikce a honzetold word for
the highest ldeal of 2 work of refetonoe.
The service which it pedforme, alone of
all books, ls in deal folly anid adequately
with the

Agpgregate of recorded knowledge, not
in the sense that it Is the poasession of
scholars of any one country, bet in the
sense that scholaship knows no pational.
ity, and that a truly authoritative work
of universal reference can only be piro-
duced by co-pperative cifort on the part
of -writers withoul regard to countsy,
The contevts of the pew Knoyclopedia
Dritannlon represont the work of 1,000
spocialing authorities, men of action, and
practical experts in 21 countries (inclod.
ing W2 Americansj—by mem who are
identified professionally or by experiencs
with the progress of leming, resesrch
and achievement, and who may be sald
ta have pawsedd in thelr sviyities to cob-
trbute to thls new editian, It Is thore-
fore o wor'lkk of

CAMBRIDGE UNIVERSITY PRESS, 35 WEST 32d ST., NEW YORK
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RENDERED POSSIBLE BY A UNIQUE FORMAT 1
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Cosmopolitan scholarship to a degree
paver before sealised  An Amencan
editordal office was estalilishod a1 New
Yurk; and the oditons draflted = cons
mhmtan o & far larser cxient from
Avrmerlen than jn the case of any peevions
m=ne.  Hecsuie of the simaltuneoas plan
of #s sditorial execotion, by which the
coutributinm were sl at work a2 the samae
time, (he U5 volumes of text are of prcd-
cally even dats ([H0) throughiout.
While ts suthority in matters of con-
toversy s vitually that of

An Interrational tribunal of finel re
coares, the now edition 33 at the sime
timie & work to which pothiing of human
wikerest in allen ; o deads wnith eenthing
thied com poanidly infereid or consYm 2
wamder wf & arenlised comcmanity.

Al a non-failing and ever-rendy treamire
tor the general reader, and also a2 an
efficimty instrument of un cogn.
venlence of sructure for quick refamuce
or ressarch, the new  Encyclopmdia
Hritannien b o s plass by fesell; muees
oyer, the more moderm plan upon which
the mitorial contents wess deall with has
mude it of greater valoe than ever before
1o itn possesaor. To wsspre stll greater

farillty in use,

The innovaton of printng the entire
wirk on Indla paper [the smandard
malerial an account of its thinness, toagh-
ness, opagueness and fine printing face
for the menufactors of high-cliss booka
in which cienpaciness without sacrifice
of duarabllity s sssential) may be said to
have multiplied & hondrediold the use-
fultnees of the book 24 & genem)] rosoaice
b the housebold. In the India poper
format [volumes of 100N pages being
but 1 inch in thickness) the whole work
occopies only W) inches of sbelf room,
antl the individiual volimess can be heold
in onn hund without fatiyae,

Sold by mull enlty—The

liritannica is sold diroctly to the puhblic
by mall—sithout the Interventlon «of
sgenta or canveasars,  In onder that the
relnr may be cnabled to judge for him-
sl of the value of the work in relation
tnn his own requiremente, The Cam biridpe
Univenity Presa has prepared ua elabo-

nile new [ndis paper prospectus oo
description on following page)

ROYAL BANK BUILDING, TORONTO

0 it comes about that the production of this
truly popular book, which appeals 1o every
class of reader a8 & desirnble, an “ indispensa-

bie," ion, has called forth such an orgunisation
of scholarly effort as no other book, hiwever learmed,
would have required.

The new Encyclopeedin Britannica, then, has a unigque
mission 10 perform in the activities of the present
day. To the due fulfillinent of this mission, the
physical form in which it now appears is calep-
lited to contribute not a little.  The convenience gnd
compactness gained by the employment of India
paper i not to be regarded as one among  many
advantuges possessed by the new Encyclopedia Brit
annica, bt mather as a quality which affccts the
value of the whole book, rendeting every one of s
40,00 articles of grenter service. The Encyclopmdia
Britannica is not a hook for cccasional use, but for
conatant reference and rmading, and the convenlende
of s volumes is a question of the more importance
since, by the greater number of its possessars, it will
be wsed in hours of relaxation, in sparc time when
the day's work is dome. Itis. mlly at such hours
that the attraction of the matter contained in a book
1% likely to be modified by the merely physical con-
sideration of whether it Is convenlent and easy 1o
read.  In jts novel form of slender volumes, lght
enough to be comfortably held inone hand while the
reader sits back at ease in his chair, the new Encyelo-
pedin Britannica tempts the reader.  Whether e
pursties some subject with which he already has an
acqudintance, or makes voyuges of discovery in their
puages, the volumes offer ham o form of rocreation net
tasily to be surpassed; and even in {he desulory
reading of such a book he
may fairly feel that be is male-
in, without effort, a profit-
ahle addition to the day's work.

A novel usw Bin

o bt the Lnlla jmper teyeeslim. Eatinmn Sexibilis

usd ol 5 lishp, velver-tioiahest snede Limithes

149 TREMONT ST., BOSTON
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Over one-half (about 56%) %
of the Engineers, Firemen,
Conductors and Trainmen on
Amencan raillroads where
official time mspection 1s
muintamed corry Ham-
ilton Timekeepers,
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23 jewel watch
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il spite of
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all stand-
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Hamiltuns are made in
ard seres e
cording

B4R 50U o

o movement and case from
8512500,

Your jeweler can supply a
Hamilton movement to fit vouar
present watch case if you de-
sire. Ask him what he knows
about the Hamilten Watch.

Write for* The Timekeeper''

T haa 1|-|:Ir||.|; mwell wn
K EnE At the di

rii laving amd
v whrein voe vl wgm

o hoy a watel),  We phidly send It
ARy one nteresied I Hhe purcliase o
2 witch,

I

“I have been carrying a Hamilton
for the past eight years,

and in twenty vears | have found no watch that gives the satisfac-
tion that the Hamilton Watch does.”” — toadudor €. Smith, Chicaps & Alton & £,

P amilton

The Railread Timekeeper of Amevica

e

v P

1 |

HAMILTON WATCH CO,,

“Mentian the Geographic—TI1t

Dept. N.

atch

w0, Serr o £ive Chermre (B o0 Nan
VA Ned fiusmamer,M

£ orwad i 1y
fraag,

IX=-glre LATH wonde = =i
Hamilbin 'Watchan with Bslety
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When you select a bookease that combines
the features of convenience, beauty and protec-
tion of books, you will decide upon one of the
many styvles in

GlobeWernicke

Bookcases

Rare editions and delicate bindings—as well as
valuabhle books of all kinds should be stored in their
dust-proof non-collapsible units, because in case of fhire
each unit can be quickly removed to a place of safety
with their eontents intact.

Slobe Wernicke Units are made in many different sivies and
finishes to harmonize with appropriste interiors Tor home, club
and publie libraries.

Carried in stock by nearly 1,500 agents, but where
not represented, we ship on approval, freight paid.

Complets eptnlogue, lavishly Hlustrated in eolors, slso [ists of **The World's
Beat Books™ as complled by sich eminent suthorities ne Flamilton W, Mahie,
Jobhn Butiin, Carmon Farrir, e Eliot, Sir Jobn Labbock—mailed o regquest,

The Globe Wernicke Co., Cincinnati

Branch Stores; New York, 250050 Hyrogduay
Philedolphin, Mre-1014 (Chesfnut St Hoaton, BI-98 Federal Straat
Chicago, 251-55 So, Wabaah Anemiio Warhinglor, 12151220 FEUN.W.

“"Creographic readers may depend upon the integrity of our advertizers.”
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By Awthors of FProminence

OUR WESTERN COUNTRY

My First Summer in the Sierra
By JOHN MUIR

Mr, Mitr spemt the dommer of (80 in slow wandeting
poang the Sterra peaks The notes which he took, and shael
gre reptoduced bere, give the best mipregpaon of the monntam
1 sumimter that we Bave over seen.,  Evervthing s secorded
with =0 much xest ‘that the reader enmes (o ghare ™ the on
thussam of this lover of patore.  The volome f= llustrated
with a Inrge sumber of Shaics pencil sketches, and scume fin
reprodoction: of photographs —San Froncisco Chrome e

Mustratesd. AN mif) pesitage (N oenilk

Mr. MUIR'S OTHER BOOKS:

Chsr Maliasal Parka, With iffummationn. ELTS eef posiage, 1) ceud
Htbehenm: The Soory of n Deg. 0 conds ard, postngo, § cepn

The Spell of the Rockies

By ENOS A. MILLS

"An unearmonly imteresting and graphie description of ok
i e Roéky oinimtains . The ok comprises the
ooy of 3 ozeries of pursonal adventoces, some of which
are thrillinge in the extrenpe. amd this, eomlbaiied with aecuraite
baetvations om tatgral Mstory and the vivid descoption of the
cenery, must make 3 ”1' I-|.| ippeal o sy loser of ontdoos
Hie."—=Sprtngheld Kepnbiicon
INetrmied Froemn nn.'r-'.,r..-.h §L.75 mad o pasipmidd, §1.92

Mr. MILLS' FORMER BOOK:

Wild Life an the Rockies. 1lloitraies) from phobogrmbis. 8155 =
Emtnpe, LS oemis,

Y osemite Trails
By J. SMEATON CHASE

“Thiz haonk will bring o pablic onbee 10 o vEry attracrtivi
wiy i reron hacdly kknown o, sny bt the ooost vonturesanu:
that will sarely. some day becnime i realite the stional juird
that aleeady it v m name, the soperh playgromand of Ameérica
rivalling the Alps i s picturcsgne features amd 10 chnmte
withdimt rival among the shivw placdes of the work] ! -fay
L Awrciimaan

Hlmstmeesl. F2.000 adf) posinge. 14 comla.

ANDY ADAMS

Walls Brothers: The Tdﬂﬂﬂi]:ﬂ-l The Owtlet. Illusiraie], #1.%
Kings, [Tiustrubed:  S1.30 sef .ﬁ.Tmanl:'lmn.ﬁ- T AT S P
postngr, 1L renmds,

Reed Anthony, Cowmmm, WILL Th-hqﬂlﬂﬁhhﬁ'l Tifust e

TOSEMITE
TRAILS

Prapilsphece. L0 o SPE A T O E A LE

Cattle Branda. 51 5

MARY AUSTIN

The Flack, Tllisimmied, 52050 aef o posinge, [= The Baaket Woman. §8.9
el e The Land of Little Rain. Callilvrnu Skeiclhies 11
laldew, Tflustrmted. 2316 Tt 5209 me . pvafuger, S¢ pouta
wrmll (e fTTaarrsbied Ferfraad O afikfsg

4.K Park St., HGUEHTEIN MIFFLIN CDMPAHY

Boston

“"Mention mr Erngra;ﬂm—h |r]4:.~|11|ﬁri you,”



BRIDGE WHIST ACCESSORIES

|| KNAUTH, NACHOD, avo KUHNE

VLUE LINEN PLATING CARDE. e :ﬂmlk_t-rﬁ

slgr af baick e hemsittelssd Jlaen.  Put
Fa TEIEE g7 Kok,  Bluw, brewt, ol
KT, gt pack. bialid whioe, dhe Snne- S
ples ' 15 William St., New York

SR VHLOUHR PLAYINGD CARDHE #
Pk Lo, -, ﬁu|ll'| Ouallry, L LF-IFII'E!. G.LHM?
THEIS ] . :-:|||] .|r=|'|- = ALE .r:I JETREEE L] Il?."
Hnem ¢nrd, anly diffvrencd design of are
Hadn pile=

LET TR LY TSy ENA LS 1 :

-|rdrr1 ILi~,-:-|i-.l.|l-. IHI' r|'.':LI' I--_ -_:..I’,Th,]__r' 1::,,__!"” J,_| Meémbers of NMew York Stock Exchange
TR Hame I|m gl ofisy pespledie m5E
fwmons ol Liioen amd Yelour Cacli.
T OrE CEE e Biis cipe  dl0ERNE Tl

il "1;'...-_.:-:_" et arion . diEareat INVESTMENT

i the doxen, 2T i30id wnalpe I

vre Wleal fur Birides. bof there T 5o bed
vy - Hoe firl T ANy FEre : I

:| i :-:‘- -III1 II':.': I.hil __|-| I-;III: ke :
| 41T rlll I-:Iu -E-[-|:r[. .-||-I:|a-|| 1 I'I-I_.I. |r I |-l||' I.‘Fﬂ.{rl'll]'.l .I'.'I.J] P.ﬂ!'t"_l' FE ||EF “Il:lTl'.:I
iy B8 "I||||I'|' rl'll TG than LiEs 1l
nwy ahe. per pud O FLH0 per doze
=M nEre

HATHRRITMITL™ THF  STHRLING ‘ Letters of Credit and Travelers'

MARK an firklze goessaries the warid Checks Available Everywhere

Iwatrster)  cooba bos fail T
srirtn I etampe ek (o Snsl ) SSpgrmes

s wiliet of samples o eddithon, i.i Obtainable elther direct bom ua o

PEATRFBRIINGE. QOORE ARRE S0 through Banks and Hankers throughout
ity firsi-cinws deris LA "_”"","'I "'_'I “r'_'_r the United Stotes and Cannda. Pamphiet,
:'I:I'III I-.:' |I:Irl:l.:-:.l. SRR TN o v Ewndds for § ravelens,” sent upot spphication,

Dapt. G, RADCLIFFE & CD.,
144 Peart Strest New York

The Indispensable Book for the Indispensable Man \

The indisponaghle mun m ony business i e who koows whint to do sl
e Lo oo Lk i erripen] moriend e HtullsperE=able book [of such a
ML k5

Sayler's American Form Book

.: -0 BirE T EcH TR 0 Eonaatl crermeel Bes | Foermes 1o i 10 7T =ta be Atail

fapr Tranasadtiuwams whao e vy hydiioss Ghil protfssionml e @ v Iih | dLTT e o
by bcmds;, plartnershrp agreennen s, fal raff . e lapnes el TS B HEELSHEEEY, W
S T Lienim. bielle il o lbavis faeits, 7 rer ol it f=i it imymripmigeEs. Pl
sl ! fi19 Efpmd il eI s '.-"i_. |-E-!-| |~ =i P F HAY FELLIPt By rilliant fNiopEs=
1 Bl B |EE] [i= ol the Cimcivmats e, Al Ereff L& L I 1 |
2 | i ] ET 1 HTH I'. I i ' ! L L
il s ra A At B YRR RSk n Ll LE LR ek L ad e i
Sent by mnil FII“:I'I-I'IITJ. wilh privileyge of ten s’ rramradtion,. an recoipt of §1, Gk
Add {hie book fo your effictency eguipment teday
Pt W, L Asmmmiio® Cio. Mablishem, 518 Main =L Chocjomuidt,. Ol

NO METAL TOUCHES THE SKIN

riqghiforn,

e Gﬂ Ffe 7S Flat Clasp

AT THE BEST SHOPS-ORBY MAIL

PIONEER SUSPENDER CO.
i PHILADELPHIA

“Géogra ‘o readers may depend upon the integrity of our advertisers.”



Who recommends the
bonds you buy?

Experience, character and facilities of the dealer should
be vour first consideration. If vou select the right invest-
ment banker, vour investments are sure to be satisfactory.

Advice DBased on Knowledge
The bumness al N W l'iah:}r & Eﬂ-

was founded on an 1dea — service.

That idea has cli.':'h't:|ﬂ|:|-¢7{] nto an or-
ganization covering all Amencan bond
markets and reaching into other countries;
an organization that possesses the best of
hnancial, .:ngmenrmp,. accounting, and
legal connections; an organization skilled
in the varous c!c:pa ments of the business
and which never torgets that its success
has been due in a large measure to the
pohcy of confining its recommendations to
suuncl bonds a:nnly N. W. Halsey & Co.
accept no margin business and solicit no
stock orders, but deal [or their own ac-
count in sound investment bonds.

Continued Service After Purchase

Every bond that 15 recommended has
first been investigated by their experts.
Nor does service cease when the 1ssue
has been distnbuted. That would not

constitute compiete service,

N. W. Halsey & Co. continue to deal

in the bonds they distnbute, thereby pro-
viding a loan and sale market addinonal
to other markets.

The nrgnnizaﬁnn also I:Ecp:s in touch
with the property back of the bonds m
the interests of s clients and its own
mputﬂﬁun.

It also endeavors to give conhinuous
l:ﬂm.'i.{:]EI'Elﬁﬂﬂ to *he mvestment needs of its
chients and from time to time make such

recommendations as enhghtened judg-
ment indicates.  Bonds I:mui_;g;l'.lt here are
dependable and marketable investments,

The Variety and the Return

N. W. Halsey & Co. at all times car
in stock alarge vanety of Municipal, Rﬂ:r
road and Ful:-h-: Ultility bnndu suited
to the needs of its ::henttlc and making

fﬂlﬂt selections cunfﬂ-rmmg to a scien-
hﬂ: plan of diversification.

F'-.l the present time bonds offered cover
nearly every section of the country and

range in vield from 3477 t0 6%, and in
:l:nunmnl.mn from $100 to $3, ﬂﬂﬂ

Send for circalar No. A.N. 66 Correspondence invited.

N. W. Halsey & Co.

CHICAGID
125 W. Monroe 54

SAN FRANCISCO
424 Califurnin St

W YORK PHILADELPHIA
4F Wall St 1421 Chanimuat 51,

We deliver bonds to all parts of the world at our risk

“"Mention the Geopraphic—1It identifies you.™



- 110 DAYS -

S.S. VICTORIA LUISE

Fhon New York o FROM SANFRANCISCO
NOV.12.1912 e - — FEB.27.13913
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A Ghmlase at the Drama of I"llEtﬂl‘}"
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e WALTHAM WATCH COMPANY, of Waltham, Mass.,
presents the result of its competition in all the leading exhibitions,
nattonal and mternational, of the world.

WALTHAM WATCHES have in every instance secured gold
medals and the Finsr Prize.

_ CHALLENGE!

We Ofer the Following Waltham Watches in Competition with the World's Best

CPREMWIER AFAXIHS For o Bren flee faxl weord e ceafok- ol L ke
heed traleh Head can b meade ’ ‘
_.""r [ g _:'I: - ':'.' K .'..': ‘_'I|'Ilr:. i .';1.| .'.".' :."l i r..':'.'.u .'. -'ll .l'r- |'_-|" T

M ERSEENY A XS LS for yeirs Me foremosd tiafch made, and not

oy excerded Dy the Fremer. § e sisex, for men anid soomen
I!-.I |I Il| .l y F 7 |I |'I'|I :'. rl . .ll .:'|" |'I:||I||' i .'.l T i| 1 ra-...'r:' .l'il.-. i T R Py Fa e P :.l: e r l:.rl.l e "M
tealiwre Bral makes a raifvpad aealch g frgy fedde and the ondy rorfroad walel
i ...I i I.'l'._'lll:-|.'r |I| -].llllll I- i -|' .'l.ll.I .'rll\.I |Ilr"| |.|II.'I.| .'.I |l.'-|I z
i . - - :
ALEENSNTOL For e and women of refinemestt e SR a Jerieeaini
reiinole, miediim-priced wealfen o groaccind ines and ool afbearanoe,

WALTHAM WATCHES have taken more “‘Class A" certin-
cates at the famons kew Observatory in England than watches
of any other make. This success 1s the more notewaorthy, owing
to the exacting conidhitions of this o rrn;u—.ritlnll and to the fact that
it is participated in by the leading watch-makers of the world.

Wartuam Wares Comeany, Waltham, Mass.

Senil for boskle! describing Waltham walch misserments sl containing informatisn of greal vabhee tie GhY Ofe

knlereated in the purchase of & wabch.

Gcographic readers may depend upon the integrity of our advertisers,™




VoL. XXII, No. 2

WASHINGTON

FEBRUARY, 10]2

ADAM'S SECOND EDEN

By Evriza RunamMAan ScipMoRE

AUTIHOR OF “Java—Tie GARUEN OF THE [Last.”

Esrpme,” "“"Wintin Isoia,”

EYLOXN, the second Paradise; to

wlach Adam lHed aiter the expul-

=0, 1% literally one of the " soam-
mier isles o Eden lying in dark purple
soheres of sea” 1ts softly biue muoer
bing rise pp out of the sea and belt
themselves roand with a broad band of
level, green lowlands, where crookeld
cocoa palms, with trunks aslant at every
angle. reel on swollen feet to the very
beiaches of vellow sand and bend their
mfted heads o the voice of the sea,
without which, it i3 saud, they cannot
hive.

Cine always comes mto Colombo har-
bor at daybreak, from whichever quarter
the ship safls; and the dawn's freshness
adds to the benuty of the setting and the
clearness of every impression.  Native
catamarans, mmide dugout canoes, each
with an outrgger log which keeps 1t
level or afloat in any sea or surf, pursue
each mmil steamer into the protected
harbor, and brown hoys with their n-
numernble black and vellow brothers are
reddy to dive for coins until their cheeks
hulge with the accumulited gmall change
of ull nations.

Then Arb boys climb straight up the
iron siide of the ship with Eorope's
and Colombo's latest newspapers, and a
stenm-launch puts one beside the mnodel

“hisamimisna Davs ix

loxG-LIvED
jm'_-;:-.' e

"Cmxa—THng

landing-stuge, where Englund’s might in
thie }}q.-rmn al a pink-faced British con-
stable mpimtams law and order in the
crowds of chattering natives of every
hute, clad in ¢ottons of every strong color
that can dare the tropic sun,

A hard n;~r! rcadway stretches away In
far perspective, lined with white Dbaild-
itigs, and the tablésux and motion pic-
tures begin.  Dig thatched carts drawn
by splendid whitc bullpcks and hittle carts
drawn by tiny white bullocks, that trot
ltke ponies, transport the brown folk and
their familics off to thelr quarter of the
towr, and, if the deep verandas of the
. . H." (Grand Oriental Hotel) be-
side the jetty do not engulf one an the
spat, the most modern jintikishas: with
fat pnegratic tires, waft one across the
neck of land to the other great hotel and
center of interest at the edge of the =ea
The pad-pad-pad of the runper’'s bare
feet on the hard red roads are the only
sottnids, and there is no more motion felt
than in a fAcating balloon,

The jinrikisha speeds past the cliock
LW OT :m-] the old fort and the new har-
racks over to thoe preal E;I'EEH'EWHTH of

Calle Face, where the hlue, hlue sea
stretches away unbroken clear 1o the
Antarctic Continent, and the long, lazy
surf of the Indian Ocean rolls in soft,
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ADAMS SECOAND EDEN

creary white lines over the biright yellin
satbs—up to the bright red mowd and the
Intefse groen grass,

Fvery shap stope for & day at Colombo
fur coal and water, mmils, and Fresh
stores ;and all the earth—from East and
West, from the Indian mmimland and
from the antipodes—meei nt these two
preat hiotels for midday curry and after-
noon tea. Al Britsh folk know these
two mns by their injtial letters only, dmd
in hot coantries o Briton exerts himsel f
tiv their full syllables, nsing a shorthand
Ianguape for all such proper nmes and
titles throwghout “the gorgecus East”™

Deep, dark-eved Sinhalese boys be-
seech ome to buy pictore post-cards, old
postage stnmps. aml match-box ‘mhﬂi_:
and Fﬂt’d'ﬂt‘l Sinhalese in tight petti-
coats and white jackets, a chilid’s round
coynb set backwards on their heads, like
a reverswed coronet, offer pillow-lces amd
“ehicken-work™ muslins, and pass trade
messages to dark-eved women in dical-
leté white watsts, with strimgs and strings
of bead necklaces on therr plump brown
necks

The Moorman, the Jew, the Arabo-
Armentan, the Malay, the Hindu, and
the Smhalese jewel merchants and their
touts beset sind bewilider one with ther
insistence.  “1Mease come my  shop”
“Meage buy my shop”  “Please see preat
sapphire.” T show you big emerald.”
“Huy the Ceyvlon moonstone, lady.”
“Mire are bluer than his, Tady." savs
Noo b T only have the best stopes n
Ceylon,” savs Na. 7. “Mine only have
the frieness bBlueness.” says No, B
“Pleasze buy ; | am poor man, lady,” says
ancther, maling pantomime of convey-
ing rice grains o his moath with his fn-
gers. |

If the victim escapes the besiegers on
the veranda, he only runs into the al-
coves of shops farther down the hotel
fronts, or the Wocks of lodian, Bur-
mese, Chinese, and Tapanese shogs in the
blocks hevond, Every day he sees the
totirtst of simple faith tempted ; sees him
haggle and strugele and buy, without
test or guamntee or any knowledge of
iz own, Tubies aml sapphires, cat's-
eves, alexandrites. and emeralds, [n time

15

the vietm learns that theéir value 15 ex-
actly that of emt gloss

It he sits at ense for o omoment, snake
charmers ut before lim and prodoce
theit pets like hanks of yarm from such
little round sewing-baskets ns onr grand-
mathers uged, and soon rows of hooded
cobras s1 up and wave their heads to the
stueaky Dagpipe airs of their charmers.
A shm o boy doubles lnmself mto a bas-
ket, ducks his head, and the hid s mpide
fast with ropes and the elders thrust
swords through and through the hasket.
The hid s lifted and the bov cmerges
smiling, while the next jnggler plants o
mango seed tnder a bit of cloth, and,
when it has grown and pushed the cover
high from the grotund, otie sees the plant
with thick rusthng leaves still mountmg
before ome's eves as the grower carefully
caresees it,

The native town of long hor sireets,
with noisy tram cars, lined with untidy,
coee-white, near-white houses, frescoed
with betel-juice stains, 15 not pletaresque ;
anil for interesting drives ane goes to the
old Cinmamon Gardens and the new park,
with 1ts great banyan tree | see poge 142,
anil sees the reasures of ancient art, the
jewels, ond the wenpums ot the museiim.
He drives or takes tram for seven miles
along shore to Mt Lavinia, cnee the
miagrme villa of the governors, then the

home of Arabi Pasha, the Egyptian pu-

litical prisoner, amd now a favorite hotel,

In leafy suburbs there are daxzling
white dagubas, or reliquanes, and flower-
seented  temples, where the  Haddhist

ricsts wear the sune vellow robes, with
Eu_red shoulder, and teach the =ame pure
teniots a8 when Asoka, the Indian Em-
peror; sent his son an] dzughter as mis-
siemaries to conmvert the tslamdl people.
Prieste come from other Pladidhiat conrn-
trics 1o study the somthern version of
the creed ar the Oriental Collegre in Co-
b,

In the early days of Portognese and
Dhatech trade only the ports of Colamba,
Galle, Jaffna, Trincomalee, and Datta-
caloa were known (o Euro s.the fierce
Sinhalese chiefs holding the il eountry
against all mvasion. When the En;;li.ti'l
drove the Duteh out, in 1706, they soon
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BUDDIIET TEMPLE AXD DAGONA, WITIH SINTIALEGE XTNS AND 19 Ees

"I lewiy sotbtirhs there are hnezbing wliite dedziligs. or reliquaries, and fower-soented
rerples, where the Buddins pricsts wear the ugime sellow robess with lared =houlder, and
teach the same pore tenefs a5 wheti Asolia. the Tndian Emperad, sent s som gl datehto
rissionaries (O convert the (slamd people”
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pushed their way to the hills and took
andy, where the native kings ani
prances had hved in an earthly paradise
for more than foor centuries, their pal-
aces and temples having strange Furo-
pean Tesemblances because built by Por-
tuguese prasoners of war, ( For map of
Cevlon s¢e elsewhere in this number.]

The railway elimbs the 75 miles from
Colombn to Kandy, and rises 10806 Teel
above the scn ' three hours. and | the
transition From  palmy  salnirhs and
slEming coconnnt plains to the cool, tea-
eovered hills is as complete as agreeahle.
White station-houses dre hung over with
iooming vines and hedged with tll ero-
tons, hilnseus, oleander, and lamtana,, and
the chattering, good - humiored pecple
erowidl off and on the teains, huy green
cocopmits o drmk and betel ot to chew,
anil make travel a jovous holiday affair.
~ Ome traverses an enidless level plain,
where vast plantations of ooca palms
andd mailes of banana farme sapply those
first’ mecessities of life o the Colombo
markelss [Down in this low country is
the Heneratgods botanien]  experiment
station, where several varieties of rubber
were tested 35 vears apn,  Since then
the planters have tsken up rubber cul-
tare with such energy that rubler, which
ranked after teidt, cinchoma, amd oers
products, 1% now first, and may soon
eijiial Brazil's record.

A robber exhilstion was held in Co-
lombo in 1907 to stimulate planters” in-
terest, and a first rubber asction in 1010,
when 185,000 acres stood planted to tub-
ber, with 55000 acres in beaning.  Since
that vear twice as many acres have been
{hlanh:'{l to Para rubber. tea and coffes
mshes have been uprooted to make place
fior Fieue elastica, and in 1911 the export
of o0y 18 prunds of rubber doubled
the output of the preceding year

The great boom in robber and the
wild-speculation in rubber shares in 1009
anid 1010 sent mnumerable investors 1o
Ceyvlon to look over their spasmoddically
acquired properties; which. added to an
wnusial flock of tourists, tested the ho-
tels of the island far bevond their ca-
pacity,
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EANDY, THE CAPITAL OF EARTH'S
FPAMAIISE

Fifty miles ot of Colombo the trin
begring 1o chmb 4t a gradient of 1 foot
in each 45, and m the pext 12 miles thi
whole mise of 1680 feet 8 accomplished,
the wr growing cooler cach moment and
the view rmanging further aml further
it across vallevs of terrgced rice ficlds
and hills striped with tea bushes

Kandy is rightly the capital of the
first earthly paradise under the English
crown, # plice so feally bedntiful and
pictutesiue as to seem bl o series of
drop curtams.  The heart of the town is
the great stone walled tank, or arificial
lake, which is enctreled by o rodd shaded
Iy magnificent, overarching trees, and
along that road by day and night passes
a4 mnormma of native life that conting-
ally fascipntes one.  Lean brown priests
from the monastery on one side of the
lake are continually passing - around o

the Temple of the Tooth on the opposite

shore, swathed fn gracefnl vellow dri-
l';rrit;s. one shoulder bared and the hand

lding 5t scoop of talipot palm leaf or a
vellow unibrella to ward off rain or sun,

The Sinhalese men, in their straight,
tight combaoys, or skarts, of bright estton
stuffs, look as if the populice were all
entered for o sack race; but this habhle
skirt 15 as old as the dhoti of India, the
sarong of fava and Malay eenmtries, and
it i% 50 suited to the life and the climate
that {or centuries to come they will con-
tinue to wrap themselves tightly in plaid
tablecloths and walk with difficalt steps.
The European white jacket and their
own ronimd tortotse—shell comb are worn
by all Sinhalese men ahove the eonlie
class (ee page 1117,

The sooty black Tamils, who inhabit
the fertile lowlands at the north end of
Cevion, and who eomie over from the
Indian mainland by thousands to work
on the dptnnnumns, are given (o bright
red and white draperies and turbans.
antl their women folk and tiny children
are loaded with silver jewelry,

The Arabs and Moormen rman  t
orange and to paids of red and vellow,
st that everywhere, in the dazsling sun-
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shine amd against the intense green foli-
age, one las moving pietires ol alor
angl light.

The =mhalese women, with their brils
linnt eyes, nite teeth, gentle manners
amdd smitles, are most attractive, and with
the tight comboy they wear a tight-it-
ting basque, lace-hordered and décolleré,
cvidently of Duteh ancestry, which gves
them-a i.-.iitijue dinner-party air from sun-
rise to middmight, They wear necklaces
by the digen, gold beads for first-choe,
or beads that Jook like -gold, and Vene-
tian giass beals lke wnto all the gems
that go well with bronee skins (p. 113 1.

[t 15 the Tamil women who are loaded
with nose rings and anklets, with rings
on their iingers and rings on their toes.
The Tamil dancing girls, loaded with real
jewels, are matches] by the Tamnil pickers
it the tep fields in tinsel and brass amd
glass grwgaws.

THE SACHED TonrlH

Chief object of interest at kandy 15
the temple or palace of the Sacred Tooth.
a relic of the body of the Bnddha, wiach,
after many wanderings in India, was
seiit 10 Cevlon for safe-keeping early m
the 4th century, It was the prize of
many wars, and once carried off by ma-
randing Malabars, was nw:npmn:ﬂ andl
brought hack to Ceylon in the r3th cen-
ry,  The Portuguese seized the tooth
in the 16th cefitury. took it to Goa,
birned 1t pounded the fragments in &
miortar, sod scattered the dost to the
winds from a boat at seq.

That tooth ceased to exist, but the
king had a new one made of jvory. lnrge
andd strong; 20 times the size of any toath
any mortal satnt ever had i s head,
and built this Dalada Malagawa. or
Paluce of the Sacred Tooth, up in the
hills, where npeither marmnling Tamils
miar white buceancers could get the malar
away,  Again and agaim, as wars were
waged with Portuguese, Duteh, aml Eng-
fish, the tooth was spirited from s pal-
ace and hididen, but sinee 1815 it has
reposed in peace and safety wnder the
British flag, It is taken ouf once 3 year,
at the time of the greut festival and ele-
pliant parade at the full moon of August,
and is shown to crown princes anil' visit-
ing poteptates with great ceremany.

stlver, gold, and cirved ivory.
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There i= an imposing white entrance
eside the luke, anid from the brst doome-
beat ot symrise untl the last service af
sanget, one Sees priests amd people cross-
ing the bridged mioat and disappearing
the white archwaiy, A clmster surrounds
the lu_r?-: stome-paved ¢onrt which holils
the real shrine, d twosstory baildmg lnv-
whly carved and gilded’ aml surrounded
as with a picket fence with spiked irans
for the votive candles: Trave amd has-
kets of Howers overflow at the entrance,
where the tlower-sellers sit all day dis-
posing of their heavily scented jasmin,
frangipanni, gardenia, and oleander gir-
lands and loose blossmmes

IMMENSE STORES OF JUEWIILS

The worshiper; having cleansed heart
and hands and feet at a fountain n a
curiter of the cloister, brings his cindles
and his travs of Mowers and waits potil
the pricst= swing open the heavy silver
doors, et in a triple frame of beaten
Thesc
precious gates admit to a cool white
vault, from which pricsts and people
crowd up a parow stairway to another
small anteromm, and thence throngh
another stlver door.  This inner sanctum
has a stiver floor, and silver tables stand
before the great jeweled bell of a reli-
guary which is protected by o glass par-
ttion reaching to the ceiling.

T'his golden digoba covermg the sacred
teoth is but the seventh outer covering,
each one more richly jeweled ﬂ'ﬂ}n the
athers and Testooned with strings of pre-
cioms stones. A pescock spreads a tml
of tabies and emeralds, and from it
hangs the great Kandvan emerald, three
inches long and two inches deep.  Below
that hangs an amethyst two inches long,
and the rest of the casket is thiek wath
petns,  The imermost cover 15 almost
solidly erusted with ribies.

Besides these in sight, the temple owns
great stores of precious stones, and
among the elephant eaparisons there is
e great headpiece for the Tooth's gwn
aninuil which holids a eat’s-eve of hermc
gize, the kirgest known. .

The breath of many people; the heavily
scented i, and the =moke of myriad
candles keep the glass parfition  so
dimmmed and clouded that one gets shight
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The jack tree is a large Eagt Indian tree somewhat similar ot inferlor to the bread- fra

The later fruit i from 12 to 18 inches long by 6 to 8 inches in diameter : niten » iglng 30

potils or tore. The whele fruft is éaten b ‘the natives, the seceds heing roasted. [ chiri
value howeser. rests 10 106 wonnl which has g graln very <ianluir ) that of mahomsny, kod

althoogh ot first very light-colored, it graduallhy assumes the appearance of that wodul
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ADAM'S SECOND EDEN 127

impression of the surpassing splendor of
this  jewel shuw., While the strangers
gape at the treasure beap, the guarihans,
dressed o old handyvan  costumes—
banchy skirks, short jickels, aml flaring

trirbane—hive swepl awiy the oflerings:
of the last cetemuny, and the worshipers:

advance ecstatic amd keeel to lay their
heaps of white flowers on the silver
tables until they overflow and the slver
foor is piled deep with blossoms anid
gatlands.  The grandest guardian of
them all extends n gold tray a8 large s
a tuble 1op, on which the ahen's offering
af a silver rupee looks no larger thin an
anna or B pice.

I the octagonal  Hbrary overlooks
the lake there i= 0 F;ml collection o
scred] books; old Pal texts written on
strips of palm leaves and bound mocpvers
of carved ivory, ebony, aml fandalweood,
beaten silver, and gold.  There 15 also n
great literature of modern Buaddiism by
western writers,  Mhaddhist priests from
[primn, Siam. and Japan come to study
in this library, and all those strange Oeer-
dentals who have adopted the Buddlist
faith—Colonel Oleatt, Madame Blavat-
sky, Allan MeGregor, and Mrs. [lewant—
have left their names and taken' tnstrie-
tion here, although these rather intelli-
getil and scholarty Kandyan priests smile
and shake their heads at the mention of
mahntmas; yogis, and all the hocus-pocus
of the thensophist offshoots of the porthe
ern school,

There is preaching in the temple and
chunting: of the =acred hooks on each
might of the full mison. On the full-
moaon mghts of June, Inly, and August—
the anniversaries of the chief events in
the life of Gantiorm Duddba, the Great
Renuneiation, the Great Enhghtenment,
amdd the entry into Nirvana—there are
greater services, the Aupnst festival basr-
mg for a fortnight, with elephant pri-
cessions every night.

I went one foll-moon  mght 1w the
services 10 a new temple deep in a dell
off Lady MeCarthys Road, at the far
end of Kandv., The people were coming
andl going all night long, and there were
stalts for the sale of fruits, rice. anid
drinks at the gate. Chilidren ran about

and played in the temple courts or slept
on thetr mothers’ knees. _

A circle of priests =1 in an inner
sanctuary and between dark and dawn
chanted the whole text of the Tripmtikas,
ar “Three askers" (of wisdom ), relavs
of yellow-ruled  celebrants  suceesding
one another cvery two lours.  They
chanted in deep, resoandimg voices, as
steady and contimuous: as the roar of the
surf, without break, guaver, or panse,
sittitg motionless for each two hours
turm.  In this same way Buddhist priests
have repeated the sacred texts every full-
mcian tught for 25 centories; the oral ver-
stom passed onand kept pure o this way

The drives and walks around Kandy
ave enongh to oceupy oné for weeks,
Une drives to far temples-on picturesoue
hills amd pinmacle tocks, W tea éstates,
t the Botanical Garden, and 1o the river
hank every afternoon to watch the tem-
e elephiants enjoy their bath and o
water carrival, New roads are always
bettg made, and Lady MeCarthy's Road,
Lady Gordon’s Road, Lady Longden's
Dirtve, and Lady  Blike's Dove are
pnamed for as many chatelaines of Gov-
ernmient House, who interested  them-
selves in developing the beanties of
Kanidly, Lady Hortons Walk i3 more
fascinating than them all, amd strikes
straight up the forested hillside back of
the jE;ing'ﬁ Pavilion into an enchanted
jungle, winding far around on the hills,
with views ot il dosen on the lake and
the town,

The Peradeniya Gardens, four miles
Wiy, 1-r¢~:;|:tll every beautiful and useful
tree, plant, and Mower that will grow in
this ideal chimate of eternal June. Omne
wiltks in womderlnd down' one avenue
of mant rmbber trees, along another of
royal pahms, past groups of talipot, pal-
myra, and soaring areca palms, gigantic
tans of travielers’ palms, clumps of gant
himibon soating a homndred feet in wir,
groves of nutmeg and cmnamon trees,
ponds of victoria regin, thickets of tree
ferns, mats of blae ividescent ferns, and
lomg borders of sensitive plants.

he archid-house delights one, with all
ite huandeeds of baskets and picces of
mnssy beanches asgmng in the open air,
only mat gwnings ihﬂﬁ'ﬂ'ﬁﬂg the treas-
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ASEAM RUNNER TREE: PERADNEXIVA GAHNDENS. KARDY (SKEE PAGE: T27 )

"Thie Pernd |||_.“-|;::|-|'! e, (o mtles Hway, prisent every Depth) Tl il uselul tree, phang,
stii] fower that will grow in this kieal climate of eternal June. One walks m wonderlani
ibivw 1 nne avetitoe O1 '.li'|"'1 r|1|-||-| frees. alomig ai l;I i ol motid | gl I“". ||'|Jr R Iyt I :"-Ill"'!-
palmyry, sond soaring preco palms, gigantic fans of travelers’ palms, clumps of gant hambo
%120 FETIL hundred feet inoair, groves of aoltce anid elmmamoh trees, ponds of wIeLOTTA TeRH,
thickets of tree ferms, mats of Bles irdecent ferns, and long borders of sengitive plants
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ADAM'S SECOND EDEN

ured ones that hide in the farthest and
darkest jungles. _

A bare tree hanging. full of strange
black §ruits proves to be only the sleep-
ing place of a colony of "lying foxes,”
or huge bats, that fly by might and at
sunrise grip a tree hranch by one foot,
fold their 23-inch-long wings, and, hang-
ing head down, sheep the whole day away.

THE FOOTIRINTS OF BUDINTA

The raifway carries one up to Hatton,
4,141 feét above the sea, in the next 30
miles, o the heart of the olilést tea dis-
trict, that wis a great coffee district be-
fore the blight of 1870 mined that great-
est indostry of the island. There 3= a
splendid view of Adams Peéak from Hat-
toti. and one may drive across the Tills
all striped with tound tea bushes, shaded
by grevillea, or rubber trees, anid follow-
frigg thee banks of the beantiful Maskeliyn
reach the foot of the peak., Then comes
a4 few miles on pony or chair, nnd after
that serious climbing the last part a stiff
pitll up over sheer rock fuces by the aid
aof heavy irom clains that have been there
for ages. ‘I'here is barely room for the
tiny tempile over the sacred footprint of
the Budidha, 7.353 feet abovie the sca.

Believers of three creeds have made
the pilgrimage aml met there for cen-
turies without any disedrd or such un-
seemly hehavior as when two sects of
Christians meet in Jerusalem.  All aim to
vepch the sumimit at sunrise, when the
great shadow of the peak 13 thrown uptin
the sky as at the Brocken amd the wview
ranges far over Ceylon and to the ocean.

The Puddhists believe that Gatitama
Bumddhi, who eame to Ceylon in a storm
clond, landed on this peak, amd they
celehrate that event every April, with the
elaborate footprint in. the solid rock the
sufficient proof. The Hindos, or Tamils,
believe that Siva stood there on the sum-
mit when be stirred the s¢a with his tni-
dent.  The Mohommedans believe that
Adamn once stood there, and the Catholics
have tradition of St Thomas having vis-
ited the penk.

From Hatton the railway climbs an-
other thowsand feet in a ron of 20 miles
thromgh a continuous tea district, all the
hills cleared and planted in orderly rows

1345

of bushes, guarded by their attendant,
thin=foliaged shade trees, and 50,000
acres of tea bushes are always i sigit
from the train, . Tea will thrive every-
where from sea-level to 7,000 feet, but
the Dbest plantations are between 2,500
anil 4.500 feet above the scn

ANl Tamd above 500 feel i now re-
served as crown forest land, and ebomy
and many valuable woods are being re-
planted after the centuries of spolitiv,

At Nany Ova station one changes 1o a
primitive, bone-breaking train of tram
cats, the toy cars, and the absurd little
vehicles jolt and rumble and threaten £
huckle in air whenever the brakes are
applied.  The busy little engine pants up
another thousand feet in the four miles
and ands one at the great upland resort
of Nuwara Eliya, “Nurelya™—as ‘our
English cimsins shorten if in pronuncia-
fiomn,

Thiz misst ideal summmer resort, 6,210
fect above the sea, offers one grate fires
every evening and mormng and Mankets
every night, anil meanwhile flowers
bloom with California profusion in the
many heautiful hungalows that surround
the wide ellipse of a level valley, where
chib-houses, a race-course, and golf links
tittister to a Hriton's necessities, The
Covernpr has a summer home ; there are
hospitals amd sanatoriams.

At the mouth of the valley lies the
Hakealla Botanical Garden, where one
sees the most wonderful tree and all
ather fcrns in this chosen region of tree
ferns, The huge fronds show on every
hillsidle and in every gully, and they
nser] to he the favarite food of the herds
of wildl elephants that roamed here and
mipped out the juicy hut at the heart of
the fern,

The gardens command a magmificent
view, and over @ amphitheater of
tea-clad hills and valleys and straight
across on the apposite hills show the gal-
vanized-iron  sheds, where some 1,800
bale and hearty, strapping, big Boer pris-
oners were Fed and ;II.T.IEHH! in ulleness
for more than a yvear after their surren-
der in South Africa. The slow Siha-
lese brain eould not umderstand that ab-
surdity, for in their wars they either
knocked their prisoners on the head,
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Thisis where Priice Mahinda, son of the Emperor Asoka, arrived in a0 B € to preach
baddinsm, Mabmda lived there to the end of his 1life, and the whole mosmiatn 15 eovered
With rinng of gacred edifces (see page 145)
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Miuoro an Copyoight, 16 ['naderwaod & U idderwond

VIEW OF THT, KANDYAN COUNTRY, LNIRKIN FAIWAND THE MATALE HILLE: XOTE
THE RICE TEERACES AND MEN AT WKk I[N THEM
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ADAM'S SECOND EDEN

brayed them in mortars, or tortured them
in gentler ways;, or set them to work
building palaces for their captats.

The best excursion from Nuwara Eliya
15 to the summit of Pidnrlluu'ﬂ W, or
“Pedro™ for short, which rises the
ether side of the golf links a steep 2,000
more feet in the atr. The strenuous ones
walk up a well-chosen path, with benehes
at the best lnokout points § the wize con-
serve their wind by riding in rickety
chairs, and the start is always made be-
fore davbreak in order to reach the sum-
mit At sunrise,

It is an enchanting trip at down up
through the forest of rhododendron trees,
hearing many orchids, with thick mosses
and hanging mosses glittering with the
heavy dews. From the cairn on the open
summit (8,200 feet) the eye sweeps Over
mountain tops and green hills down o
the lowland plains and the sea. Adnoms
Peak les helow one, and the hazy ocean
lies around the great -elief map. In a
few minutes the distances and the low-
lands are lost in the heat haze of the day.

WONDERFUL BUINS AXD CAVES

(e of the most beautiful drives in
Ceylon i= the 12 miles from Kawdy to
Matale, and thence on down to Nalanda
and Dlamboal, at the edge of the low
cotntry that constitutes the northern hali
of the island. Every hill is striped with
tea buzhes, and avenues of pepper, tama-
rind, amd rain trees shade the periect
roads that pass cacno plantations by the
mule.

One stops outside Matale at rhe Alu
Vikara, in the shade of and hollowed ont
in the ledges of & mest remarkable group
of detached rocks. There is an image of

the slecping Buddha some 18 feet long

and o great footprint in the rock, In go
B, C. the king convoked the assembiage
of priests and bade them reduce to writ-
ing afl the teachings of the Buddhy,
which up to that time had been handed
down orally, the convocation of priests
in every rainy season repeating the teach-
ing= day after day in unison, and m that
way keeping pure the version brought to
the igland by the missionary prince Ma-
hindo, =om of the Emperor Asoka, the
Constantine of Buddhism,

145

At Dambool, 60 miles from Kandy,
there is o great outcropping of gneiss,
which slopes steeply upward for 600 fect
on one side and rises as a sheer precipice
from the plain on the other face. An
undercut ledge near the summt of the
rock face was availed of 2,000 years ago
by & hermit, and a fugitive king, whom
he sheltered in the cave home, later ful-
filled his vows and excavated a vast
chamber in the rock and two smaller
caves and richly endowed this religions
establishment. There 18 a fortified gate-
way as entrance to the high terrace of a
ledge, which holds a bell tower and a bo-
tree.

In the large cave cathedral there is &8
lieroie rock-cot mage of the Buddha

standing < the long altar mble of hiving

rock, and 33 seated images meditate in
the mwist perfiumed air.

A central dagoba = cut in one
with the 2olid r, anid the rock roof
and inner walls are pamterd with religions
subjects in a strangely broad and simple,
almost primitive, style that one would
nat be surprised to find in an old Tuscan
monastery (see pages 148 and 149).

The procession of sants, each with a
golden nimbus, would be recogmized as
the work of a brother, had UGiotto: or
Cimabue ever come to Dambesl.  The
fronts of the eaves are closed in with
walls, and the small shrines have dirty
Nottingham lace curtains, tawdry orma-
ments, and greasy brasses that greatly
detraet from the impressiveness of the
place. _

From the summit of Dambool rock one
sees only level }jungh:- ta north and epst
anil west, Sigiri’s rock fortress rising like
a lighthouse from the unbroken green.*
There are 40 miles of level carmage road
between two wills of foliage, with only
a dreary village here and there, all the
way to Anuradhpura. The plains seem
hot and steamy to one comung down
from the enol air of the hills, and in the
old posting days we had to leave Matale
before daylight to accomplish the yo-mile
drive at dusk, changing horses six times,
Now, with a railway direct from Co-
lombo, cne can get there in six hours,

* Qe artlele “Axchealogy in the A" in the
Manowar Geocearmic Macamise, March, 1907,

pitce
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ADAM'S SECOND EDEN

chromchng Smhalese histary at the one
monastery down to the time of the Brit-
ish congquest.

The sacred Bo tree has always been
an object of reverence and pilgrimipe,
amd it never suffered during the many
wars and invasions. [t stands m a large
enclosure with an ¢éntrunce gate, and
looms up a mountun of doncing, dark-
grﬁ:n tiering leaves.

Jl”: terrnces, or altar-tables, sur-
rotmd the wmighty trunk and protect the
Tree of Wisdom, as at Boddh-Gava,
from the L'll'.'l."ﬂl]l"dllluﬁ offerings of the
faithful. A legion of wanideroo mottkeys
live in the tree and subsist an the fruit
and flowers and food-offerings of pil-
gritng,  Languwid brown pricsts receive
e solid contributions and permit Bur-
mese worshipers to daub ochre and gold
leai on the wulls

A grove of its descendants surrounds
the origmnal tree, and each shining, heart-
shaped leal, with s long, tapering, ten-
(fril, ]n:?:u_'rtuuih' spins” and trembles on
its long toot stalk—trembles in reverence
for the one who became the Buddha be-
neath its branches. Each leaf i= a praver,
a sacred talisman, and pilgrims prostrate
themselves before a fallen leaf and rev-
erently it and carry the tredsure away.

When | went back to the tree; late on
a rainy November afternoon, to gather
more of the great |E.1-.r+1-=— which are two
antl three times the size of the leaves of
the Buddh-(aya trée—only a mite of a
Tamil horse-hoy from the resthouse wint
along. The troops of mankeys fled from
the fables of offerings to the tree
branches and sat there staring and gib-
hering.

When 1 stooped to pick up a Teaf they
drapped to the terraced altar, When T
maved they maved, dropping down and
down, alighting on the stone flags =0
silently on their pneumatic feet that be-
fore one could realize it the court was
nll of mouthing apes that swang threat-
ening arms, as they hopped nearer and
nearer, until flight wis hest,

"lﬂlrl‘lrm Anmnuradbpura was a city meas-
uring 16 miles from north gate to south
gate, and there were 11.000 houses on
that one street, there were palaces and
temples and monster dagobas to mateh;

1563

and, after being razed relinit, after
several wairs it attained its It
1ath eentury. At that time t
lepe overran southern India and o
their victorions excursions as far as
Cambodia; but when the Tamils retali-
ated, & century later, the whole of north-
ern Ceylon was laid waste, Cities were
destroyed, tanks were broken, and the
pr:ﬂph: masgacred or carried into captiv-
The country soon went to iungtn.

}ﬂlth fnw villages and lone temples ex-
1sting i' the swamps that ome were
tinks of clear wMur British rule has

revived the region, roads have been cut
throwgh, tanks rebailt, and the land cult-
vated once more.  With the milway and
l.ht: rabber biom, and irrigation, the

rity of the low country is assured.

-"-. ng with this economic salvation
British archeologists hli.w: dome an enor-
mous work in uncovering, making acces-
gible, and making known these wonderful
monuments of the early century,  Mikin-
tale, the sacred pinnacle peak éight miles
trom Anuradhpura, is strewn over with
termples, tanks, shrines, and aleoves where
saints and hermits dwelt Pollonnrnwa,
somiles across the jungle from Dambool,
was the eapital from the 8th to the 13th
cenfury, and m the great arca of mins
there are many buildings better preserved
thiant at Anuradhpura, with far more
claborate soulptures (see pagres 130, 150,
anil 1607,

The first rajlway from Colombo to
IKandy was opened 1o 1809, and although
mnmensely profitable to the government,
it was foc—ly years before it was con-
tnued the 200 miles to Jaffoa. at the
north end of the island. One looks im-
E.llliﬂntl}r at the map where the large is-

nds of Manuar and Faumben are al-
most  jomed by the chain of islands
known as Adams Bridge—our fore-
father, it is said, having gone by this
:‘nl.!'l'!: Loy EE:[:c;:a 7 t:[rirmg Eve to LI: new
wme in Cevlon. The passa Wear
Cevlon and }"r'-hmnr 1s S0 shﬂlg.!:lw that it
can b forded, and that between Paum-
ben was once dredeed (o accommodate
vessels driwing ten feet, with such dis-
astrous results to the pear] fsheries that
it will prohably never be attempted again.

A mailway from Ceylon to the Indian
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THE FPEARL FISHERIES OF CEYLON

mainland is & much smaller and simpler
project than that of the one across the
Florida keys, and it 15 inconcevable how
it can be much longer delayed. Patron-

age 18 walting, ‘sihce 100,000 L;ng‘pk in a
season visit the great Dravidian temple
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aof Rameswaram on Paumlen, a shrine
of the most elaborite kind, on the most
stupendons scale—gateways a hundred
feet high, corridors with carved eolummns
and painted ceilings a thousand  feet
long. and ather details in proportion.

THE PEARL FISHERIES OF CEYLON

By Hucua M. S5:MiTH

Umsitep States Derury Cosmissioxzn or Fiepsars

8 SOON as a traveler sets fool on
the shores' of Ceylon he comes
under the subtle charm oif the

bind, and i gquickly mbued with the
i eling that it would be most incongro-
pus 11 soch a chmate dild not produce the
mest xuriant folinge, the most beauti-
ful Mowers, the most luscious fruits; of
such a soil did po give forth the maost
wonderiul  profusion and  varety of
precious  stones; if such  surrouniding
waters did not yield the most resplendent
pearls,

Ceylan has Tong been celebrated for its
sapplires, rubies, cat’s-eyes, moonstones,
opatls, amethyets, carbuneles, and cmer-
alds = bt pone of these, ndr all of them
combined, have given to the island the
fame wmd the romantic seiting that have
been conferred on it by the product of
tlie Hmpid waters that bathe s coral
strands and candy beaches, The phétic
name 0f Cevlon today s “The Pear] on
India’s Brow.”

Colombo, the principal eity of modern
Cevlon, iz a stopping place for all the
steamers  plying  between Euorope and
Asin anmd Awstralin, and is therefore vis-
ited] by thowsands of toarists amd trov-
elers each year. HBut the pear] fishery is
so remote from Cokwnbo that not one
visitor i ten thousand ever poes there.

Inv Coplombo n person sees only a frac-
tion of the great pearl crop. of which
tnore than 00 per cent—ao0 pier cent m
somme years—eoes to Tndia; bot this frac-
tion is sufficiently seductive to the tran-
sient visitor to render tneertain the time
anid manner of his arrival home, for the

pearl shops i Colombo are veritable
magnets that irresistibly attruct the ¢on-
tents of purse and wallet.
FISHENIES 2,500 YEAHRS OLD

The pearl fishery of Ceylon and of
India and the Persiun Gulf is of very
jrreat antiquity, and is thought to be the
oldest established fishery now i exist-
ence, The Sinhalese records, gomg back
to about 330 B. C. indicate that the
fisheries were then well developed, and
there 1= reason to helieve that they four-
ished at Teast 500 vears before. At a
very early period the pearls hrought the
istand into prominence abroad, and were
in great repute in Rome at the rime of
Plny, who, referring to Cevlon  under
the name of Taprobane, wrote that it
wis the most productive of pearls of
all parts of the world™

Fl-:'-uu the muast remote period of which
there s any record, it would appear tht
the pear] fshery plaved a very importine
part in the history of Ceylon, having had
more or wess direct and mtimate relations
with every important aspect of the civ-
ilization of the ishind, The information
available clearly suggests that from the
earliest times the Ashery was condudted
in much the same way 'as m our own
day—the same methods of obtaimng the
pearl oveters, of handling the catch on
shore, and of extracting the pearls.

[n the words of a Incal writer, *Ceylon
iz a place with a glorious past. Tts onece
magnificent cities are now but a mass of
crumbled and hali-buried riins; its no-
tive: dvnasty has passed nway forever;
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one institution alone has descended to os
unchatiged by the vicisaiinles of 3000
years—the pearl fishery,”

In medieval times there was a very
congiderable literature of the Cevion
early and pearl fshery, In additdon to
reduent referenees i Arabie amd Per-
gsian records of the eighth to eleventh
centuries. the accoimis of varions Biaro-
pean topvelers Cone of whom was Muareo
Folo, 201 ] have come down to us and
given ghmpses that show how similar
were the combitions then and now. The
modern hastory of the pear] Rshery, es-
pecially under British mle, has been most
elaborately recorded.

THE PEARL OYSTER

It s hardly necessary {0 state that the
pear] oyster of Cevlon, like the pear] oys-
ters of other lands, 1% not an oyster at all,
It is more nearly relatéd o the mussels
than to the oysters, and it differs mar-
kedly from the latter in havme 8 hyvesus,
ar a bundle of wueh fibers, by which it
attaches itseli o the hottom.

There are pearl ovsters aml pear] Gys-
ters, There are the hige thick-shelled
species. of the South Seas, Austraha,
hilippines, anid Burma, that are as lnrge
as dinner plates and weigh 3 to _metnds
as they come from the water; there are
the small, thin-shelled. forms 6 Vene-
enela, JTapan, Persia, and Cevlon, that are
only a few inches in diameter and weigh
only i few ounces,

The large pearl ovsters produce the
mipther-nf-pear] of eommerce;, which is
50 w.hmhlu that the fishery is profitable
even when no peatls gre obtained.  The
smaller mollusks have hittle value except
fur the pearle they yield

The maximum size attnined hy the
Cevlon pearl pyster is ontly 4 inches, and
the shells are so thin that they may be
criehed hetween the: fingers of an aﬂ,'rr—
age man,

THE I'PARL-OYSTEN GROUTTNDS

Pearl oysters are found snoall parts of
the coast of Cevlon, but exist in sufficient

abundance o support an important fsh-
ery anly in the Gulf of Manaar, which is

it ]Hrq‘c indentation hetween Ceylon anul
India, Wing immediately ~hrmth of the
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ine of giant stepping-stones known us
Aflam’s Bridge.

The pearl ovsters:are more or less con-
ceritrated on banks, which occupy a shal-
low, level platean, extending from the
shore for u distance of 3 miles m the
southern sectiun 1w 20 milles in the north-
ern aind broadest part of the gulf.  This
pliteans 15 bounded by the ln Or 2
fathomm corve. and falls away quite ali-
ruptly, %o that within a very short dis-
tance of the fishing grounds we may get
soundings of 100 fathoms, or even 1,000
fathoms.  The area of the pesriing
grounds is about Boo square miles.  The
bottom s for the mosst part sand, diversi-
fietd by outeroppings of caleareons rocks.
which form fat or shightly  inchned
ledges, on which the pear]l ovsters
RTo. Agzeregations of ledges constitute

“paars,” or lanks, which centuries ago
received names that gre still applied.

The fargest and mosi important of
these grounds ¢ Cheval Paar, lving from
) to 13 miles affshore at a depth of 3 o
814 fathoms, and extending abow ﬁl ¢
miles from north to south smﬂ 414 iles
from east to west.

UNCERTAIXTY OF THE PEARL-OYSTER
SUTPLY

Probably the most remirkable feature
of the Cevlon pear] fisheries is the ex-
treme tneertainty of the supply of pear]-
bearing ovsters, so that from early times,
amil doubtless imm the very Iu-,-gmmm,
the fisheries have been most unreliahle
anedd intermittent. A Dutch official, writ-
ing i 167, remirked that “the peord
fishery 15 an extroordinary sonrce of
revenue on which no relinnee cin be
placed.” and a HBritish official 1606
sl ; “This statement holds good after a
lupse. of more than two centuries,  [he
deed, the periodical disuppearance of
ovsters from certain of the banks, some-
titnes foor many years at a fine, may be
saidd to form ene of the p-l:cuhm‘ chirac-
IEH'EIHI::_S of the Cevlom hshery.”

It 1= a matter of record that during
the 19th century there were {'FI:'I-If} 30 years
when fAshing was possible. "ri:nnnﬁmg
anly the longer periods of cessation, it
may be noted that there were no fisherics
in thl: vears 1821 to 1828, in 1838 to
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1R34 in BG4 to 173 and in 182 o
TR, _
[t was this last long series of recurring
failares that induced the Ceylon govers-
ment to secure the services of an eminent
English biokgist for o comprehensive
investigution of the peari-ovster grounds
pne] of the eauses for the disastrons fail-
ured. The result was that o great deal
wits made known concerning the condi-
tinns of life of the pearl ovster, and for
the first time miormation was afferded
Ihi: gm*:-nmunt by which the mdostry
t be placed on a stable basis, Forth-
urilh,, i spite of a vigorous protest, the
government lezsed the pearl fshery tw a
iu‘nnt:: ,%whmtc_*lml retired from the
msines2 from whach it had been obtain-
g a harge but oot steady 1ocome.

WONDERFUL PRODUCTIVENESS OF THE

I'EALL, OYSTER

As we study the life of the Cevlon

arl ovster, two points of trunscendent
importance are disclosed: (1) The mol-
lusk is prolific to an inealeulable degree.
and (2) it 18 subpect to an overwhelming
mortahity, which at tumes completely nul-
lifies its productiveness,

The numbers of oysters produced are
absolutely bevond comprehension. A few
Vesrs ago, on otie gear Ave miles long
and two miles wide, smiall penrl ovsters
were ascertnined to be present to the
number of 10000 per square vard, in
places forming @ laver over the hittom
nine inches deep: one diver, who was
down only 30 seconds, brought up 3,225
young oysters by actunl connt. This con-
dition of the grounds was determined in
November by povermment inspectors; in
December of the same year no ovsters
whittever: were  found—all ‘had  disap-
wared as if bv magme.  On another bank,

nown as the Periva Paar, seentific ex-
perts an the vear 102 estimated the num-
ber of younpg ovsters at one hundred
thousand million, but so insecure was
thetr existence that on ingpection a few
months later it was found that afl had
heen swept away,

This destruction i due to a variety of
causes, but principally to two: physteal
agencies. such as the buryving of the ovs-
ters by sand, which are ardinarily re-

L7

sponsible fof only 4 to 5 per cent of
the mortality ; and ansmals, partieslarly
fishes, of which vanous kinds and sizes
{¢ed larpely on the %ué:trt uysters, ad are
s0 vhurged with fally 0o per cent of all
the loases to whith the young and full-
grown mollusks are subject
Trigger-fishes, sting-rays, and other
species with powerial jaws and strong
digestive powers frequent the pearling
grounds in hoedes amd fimd the peard oys-
ters enfirely to their iking.  Suggestions
for protecting the grounds from the rav-
ages of hshes have been made at different
times.  No practicable remedy has heen
aoffered. however! and. even if there
were, there might be a potent reason for
not applyving it in the fact that this de-
struction of ovsters by hshes 154 step—
aned an essentinl one—in the formation

of pearls
ADMINISTRATION OF THE MEAKL FISITERIES

Lip to o few vears aga, and for more
than a century before, the British offi-
ctals i Cevlon had absolute eontrol of
the hshery, nnd determimed when =«
fishery - she wild pecur and what grourils
shomld be opened to the divers. This
determination was based on an exami-
mation of the varnous gronmds o the
November preceding a fishery, and 2
preparatory mspection of the ]'.-anlrul.lr
grounds selected m the following Feh-
THAry.

The prefisinary mspection of the oys-
ter beds on which it 15 proposed to permit
the divers to work i for the purpose (1)
of ascertaining the ppproximate number
of peirl oysters that may be taken, (2)
of rm:.rkm_ the areas on which halhing
15 to he nﬁl.rwﬂf. |3) of specifyving the
mamher of boats on each area and the
number of dayvs that are o be devited 1o
the fishery, and (4) of making an official
valmation of the prospective peirls in
order that the fishery may be advertised.

The official exgranation of the oy ster
grounds smmedately before a fishery is
one of the most 1!1IEI|:"=.1'.||:1.;1 features of
this great industry. The spector an-
chiors has boat  the center of what is
regarided ns a tvpical area. and is at-
temided by four smaller boats each con-
taining three divers, These boats ure
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rowed m concentric circles aliont the
central vessel, and at intervals the divers
are seat down with instructions to bring
]} eVEry Tmilure Ovster they ¢an collect
in cach dive, This work continaes until

12 circles—the outer 135 miles in dinme-

ter—have been run about the anchored

hoat and about 325 sample lots of ovsters:

bronight up.

The area covered hy ovsters being
computed in square vards, the approxi-
mate number of oysters thereon 15 esti-
mated by taking the avernge number of
ovsters per dive in conjonction with the
average amount of bottom a diver is
adpmdged 10 clear at one descent (215
to 3 sguare yards)., The government
estimates hased on this method are some-
times remarkably close,  Thuse, in 1004,
the prospective ;&u_ll:] of the fishery was
announced as 35 million oysters, and s
a matter of fact 37 nillion were gathered.

In conjunction with the determination
of the approxmte number of fishable
ayaters on the beds, 23,000 (0 30,000 0ys-
ters from vadous grounds are oponed
and their pearls extracted, sorted, and
appratded under government ausprees,
the valuation being entrusted to disinter-
ested pearl merchants. A rough basie i=
thus atforded for estimatmg the average
worth of the pearl oysters. per 1,000, an
this information is published broadeast
by the government in the ciroular an-
nouncing the fishery,

The pearl eontent of the oysters varjes
from vear to year and on different parts
of the same ground, owing to several
Factors; and the advance estimate of the
government has the praiseworthy object,
it it does not have the effect, of keeping
the speculative fever witlhin reasonable
hrmits. [t has sometunes happened that
notwithstanding the fornel assurance of
the government that the grounds o be
opened for fishing will prolably yield
pestls of the value of, say, 20 rupees per
100 ovsters, the pearl merchants have
run the prices up to 40, 60, 80, or more
rupees,

MARICIICHURKADDI, THE PEARL TOWX

News that a fishery is to be held travels
as Ty wireless telegraphy  throwghoot
Cevlen, India, and other parts of the
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East, and at the prescribed time 30,000
to 30,000 pebple mather o few davs on
a strip of desert sand, with the Persian
Conlf on one sidde and: the jungle on the
other, at o point ¢onvenent to the pearl-
oyster grounds. A town covering a
square mile springs up Hke 5 boom town
it the West, with regular strects, pirivate
houses, shops, markets, banks, a ceme-
tery, and government buildings, such as
B mrurt-lumse, past and I-l.'!lt, -ph officies,
prison, and hospatal. ﬁ:ﬂ ontskirts
of the wown larpe wn!.:r 'I:*I.nl-r:'l are con-
structeid o supply water for washing
clothes and for bathing ; there arc.also
wells or cisterns thronghout the town.
As there 1= oo harbor, 1111': fishing honts
draw up in a long line on the beach.

A more heterogencous aggregation of
humanity could hardly be foumd else
where, Desides the Dritish officials, with
their assistants and servants and the
force of 200 native police; there are
the multitudes of fishermen, menchants,
mechnmics, pawnbrokers, monev-lenders,
priests, cooles, and pearl buyers and
speculators, of every conceivable color,
E.]'J-Erﬂ_!-:ing i Score of tongues, and repre-
senting hall a dozen religons,  To amise,
divert, amd prey on those who have
lemtimate business o the pear] lown,
there are fakirs, jugglers, dancers, beg-
gars, gamblers, and loose characters of
heith sexes. providing every allorement
that will appeal to the sons of Buddhi,
Bruhma, and Mohammed.

The chief of pohoe wrote of the pearl
town i 1905 “There were o000 to
s persons, of whotm it may be said
that not less than a tenth were gamblers,
vagrunts, and rogues, who, without occon-
pation in their own country, made their

way 1o Marichchukaddi with the hope: of

miaking money to gamble in aysters.”
Here wie may study under very favor-
able conditions the distinctive personal
habits and costoms of nearly every hit-
toril race from the Yellow Sea to the
Mediterranean. . Here are ll'lﬂll!'!-'.-'il'!llﬁ of
the most attractive members of the Cev-
lon population—the  Sinhalese or Cey-
lonese proper—varving in enlor from
light to dark bronze, with their slender,
aceful forms amd fmely cat featiares;
wre are the black “Tamuls, most nnat-
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trective and unfortunate victims
of their rehigion and caste; here
are Kandyans from the il coun-
try and outiast Veddals ; here are
native - born  Duateh, Portupuese,
and half-breeds; all mongling with
vrabs, Chiness, and the scom’ and
riff-raff of the mainland of Asia.
[t can readily be understiood
that the pesarl town is a place of
imntense activity from the moment
e FOvernmient aprelil OfREns thi
fishery lhe extensive msiness
connected with the moere exastence
af the people would alone be suh-
ClEnE Loy grve gTeEnl bustle and hite
biat added to this are the special
inchastiries depemdent on the van
s phises of the pearl hshery
v$ soon a8 the fishery 18 over,
the entite place seems 1o dissolve
it a cav as if by magie. the people
ity o thewrr homes, the peard
town lapses agamn mto a solitary
cindv waste, and the beasts of the
jungie fake possession. Mareh-
chukadd: mav spring min bemg
the nexi sedson, byl may remain
non-existent for many vears.

FHE DIVERS, THEIR HOALUTE AND
M ETHAOS

Four distinet racl types are
represented among the divers whi
are attricted to the pearl town
when a fashery 18 announced, and
all of these and several others
coNETeéfte on shore o s-pply the
neerds 0f the vessel crews., There
ire Tamils, most of whom come
irom the coast of the Madras
I"_""|'!"- L -"l-.='l"f'llr'.2|'.. Wl are
chietly drafted from villages on
the Madura ecast of the same
fate: 1'||.l|.;_1.- troom the southern
[reEr iaf the Malabiar eoast. sl
Yrabs, mostly recruted Trom Co-
lombo and Jafina. The Tannls
and the Moormen snre the most
numerons;  usually representing
about four - Lifths of the total
numbet : the Arabs are the least
numerons, but are the most pro
helent #3 hshermen

There 12 no particular sivie of
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rope (0 aceommodate the diver’s foot.
The stome is suspended at a depth of 4 to
5 feet below the surface by means of a
cord attached to an outnigper,

Wlhen ready to descend; the diver
places cne foot on the stone, the other on
the fim of a basket attaclied 1o a
rope, inflates his lungs, loosens the slip-
lenot holding the stone, and sinkes apidly
o the bottn,  There he fit once disen-
gagres his foot and quickly crawls over
the bottom, tearing loose all the ovsters
he can reach and putting them in the
basket., When near the limit of his en-
durance, he gives a signal with the has-
ket and i3 quicldy hanled ap by the
watchfol attendant, or “manduck,” with
whom the diver iz provided. The helper
has meanwhile pulled tip and secured the
diving stome, and when the basket is
nanled in he enlls the cateh from the mis-
cellaneons refise that is attached to the
OVELETE,

HOW TOXE CAX A DIVER BREMAIN UNDID
TATER T

The divers usually operate in pairs,
with a common attendant and diving
stone.  The descents oceur at intervals of
s or O@mintuies, The best divers are care-
ful 1o dry their bodies thoroughly after
each descent and to take sufficient rest
Between dives they often smoke a pi
or  cigarette,  sometimes while in  the
water just proparitory oo dive,

The divers have jearhed by experience
that they may increase the lengih of
therr submergence by making » - .mber
of deep, forced respiratory effort: before
taking the plunge. Most exzgperated
stories have been tol] and are still cur-
rent regarding the length of time the
divers ean remain under water

The Arab divers wear nose-clasps of
flexible hom attached 1o a cord arcund
their neck, while the divers of other races
simply compress their nostrils by hand
during the descent. This practice can
hardly make any difference m efficiency,
asd we must eonchule that the expert-
ness of the Arabe depends on-an aptitude
bern of long experience.

Thetr usual time below the surface is
0 to 75 seconds, the normal mpsimuam
not  exceeding o seconds, while the
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Tamil and Moormen divers range from
35 o 50 or 60 seconds, depending on the
depith,  There is-a well authenticated case
in 1887 of an Arab who remained tnder
for 100 seconds in water 7 fathoms deep

most coTions feature of many of
the anciert and some of the modem ac
counts of the peirl fishery is the remark-
able ability to remain under water as
cribed to the Arabs and others, and it i~
noteworthy that this ability increases
with the remoteness of the time. Per-
cival, whose “Accoumt of the Island of
Cevlon™ was published in London In
1803, said the psual time for the divers
o remaim submerged “does not much
exceell two minutes, vet there are in-
stances known of divere who could re-
main four or even fve minutes. . . .
The longest instance ever known was of
a diver who came from Anjango in 1797,
and who absolntely rempined  ondes
witer full six mmnfes.”

e Beck, in his “Asiatic Researches.”
London, 1708 reports that he saw a
diver remain down for seven minntes
Sir Philiberto Vernutti reportad to. the
Roval Boctety of London in 1667, in ro-
sponse o a specil inquiry of the society,
that “the greatest length of time that
peari-divers in these parts [Cevlon] can
continue under water is about a quarter
ak-an hoar.™

The Duwteh anatomist Diemerhroeck.
m hiz “Anstomy of the Human Body”
{1672), oites the case of a diver who,
under “is own obeervation, uséd to work
unde: water for halt an hoor at a time:
and Batnta, another .- of sclence.
writing of pearl-divers in 1336, =aid that
“some remain down an hour, others two
hours, others less,"”

The number of oysters taken at each
thve necessarily varies greatly, depend-
ing om the diver, the depth, and the den-
sity of the growth. On what iv regarded
s poonl groond, the average per man
per dive 1< 25 to 35: but it sometimes
rises to 75 or drops to 5 or nothing at
the enid of a fishery. On one day in
1304 twelve hoats manned exclusively
hy Arabs fishing from dawn till noon
hatl an average eatch per hoat of 2281
ovsters.  Usually the men de not like 1o
work on grounds that yield less than 1
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THE FIEST TO LEAVE THE HANE
or 20 oyvsters per dive, so the grounds
are rarely stripped clean, so far as hw
IMEN JIPEHEY ZOes

A preat deal of sentiment has been
expended on the pearl-divers and the
dunwers they have to mmdergo, partict
larly Sroer mRpEUcOUs mon-esting shnrks.
The writers of hoth poetry and fetion
for centitries have plaved on the feelings
af humaomity in depicting the perilous
life of the divers.  As a matter of fact,
there is no partientar risk or hardship
encountered hy the Cevlon divers.

Year after vear, among the 3000 to
oo divers engaoed, not a single fatal
or seriows aceident may oceur.  An Eng-
tishman, who spent a number of years
on the fishing grounds duting the ettire
eenson. never hnd a glimpse of a single

-
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AFTER THLEL
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aofficial, who had a hie-lung expenence
in the Cevion peir] fishores, never ki
of a single diver being kalled by i shark
and heard of only one case aml that €x
tremely douhtful,  Still another kng-
lishman, writing i 1887, stited that o
was “protty- certn that an the whia]e
course of the Ceylon fisheries only two
huwman bones  have fallen  victims. o
these fierce hdhes” (sée also page 100)

ILLICIT TAKING OF PEARLS

(In the trip from the fshing grounds o
the shore the divers and manducks naye
twio 10 four hours of undisturbed lesure
in which they improve the opportios
tn open oysters amd extract and concea

any pearls they may find. This practic:
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THE PEARL FISHERIES OF CEYLON

is illicit and in violation of the fishery

regulitions, but is very dithealt 10 sap—

press.  Guards have sometpmes been em-
ploved on each vessel, tut as they are
the friends of the divers and receive only
33 cents a day for their services, there is
every reéason to believe that they require
m larpe inducement not only 1o counte-
nanee, but actually 1o encourage, this
fraudulent waork.

The povernment estimates that at times
fully 25 per cent of the catch s ilhicitly
opened ; and, a5 the largest and most
prodductive oysters are thus weeded out,
the government lnsses in revente have
een comsiderable. 1t was computed that
i 1005 not less than 15 million oysters
were opened by the divers on the home-
ward trips, These, at the average selling
price for the season, were worth $250,000
regardless of the contained pedrls.  The
men resort o all kimls of expedients for
concealing the pearls in order to avoid
detection hiv the shore affigals hefore
whom they have to pass.

PIVISION OF TIE EMILS

[Inder the arrangement that has pre-
vailed for many years, the divers are al-
Iowed to rotam one-third of their cateh,

tor dispose of as they please. The gov-

ernment retains the remainder and sells
it 41 auction.

The most important. structures: in the
pearl town are the palisaded enclosures,
knnwn as the kottus, in which all of the
pear] avsters are deposited and retained
until disposed of. e fences are made
of bamboo poles, and within the enclos-
ures are bamboo  sheds with thatched
roafs of palm leaves.

When the boats reach shore the ovs-
ters are quickly wnloaded and taken at
onve to the near-by  government kottus,
where the eateh of each boat 18 put in &
separite compartment. The divers count
their cateh into three piles containing the
same munber of ovsters; and the govern-
ment agent then selects the pile that shall
go to the crew.

The divers then emerge from the other
(land) side of the kottus carrying their
precious ovsters, and pre at once sur-
rovtded by a crowd of oatives desirous
of obtaining oysters i small quantities.
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The trade conducted by the divers is of
a strictly retail nature, and it sometimes
happens that a native—iman, woman, or
child—will buy an speculation a dozen
or hilf 3 dozen ovsters, or ¢ven & smgle
ofe.  The stock of the divers 1= usnally
cagerly songht and guickly hought.

After disposing of their eatch the
thviérs spend the remainder of the day
in ¢ating, resting, bathing. and religious
divotions.

The government’s share is carefully
vounted by clerks, and abont sunset each
day 12 put up and sold at anction at the
court-house by the government agent.
The unit of measure is a thousamd, and
a successful bidder may take one or many
thousand at the price offered.  During the
night the ovsters are carefully guarded,
anid next mornming the buyers present
their certificates of purchase, pay the
price, and take their goods.

ROTTIRG THE DYSTERS:

It is a very difficult matter (o extract
the pearls from perfectly fresh oysters
cither by sight or by touch, or by both
cambined ; consequently 1t has long been
the practice to allow the decinnposibion
of the soft parts before the search for
the pearls is begun. The rotting process
is exceedingly répulsive, and if the wear-
ers of beautiful peéarl jewelry realized
the unspeakably filthy mass from which
their gems hid come, some of the more
esthetic would shudder every time they
beheld them. | _

The oysters are piled into dugout ea-
noes @nd covered with matting or else
st asule i coarse sacks for 7 o 10 days.
Hacterial putrefaction s supplemented
by the work of blow-fhies and their larve,
and at the end of the period stated the
disintegration, decomposition, and diges-
tion of the oysters have progressed so
far that there s hitle left bt pearis,
shells, slime, and foreign matter m!hrrhu{.:
to the shells, together with a large wil-
ume of maggots, The first step in the
cleansing process is the flooding of the
canoe to the hrim: then the naked na-
tives, ranged on either side of the vessel,
remove the shells, washing and rinsing
them and removing any detritus in which
/R pear] may Jodge,
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THE PEARL FISHERIES OF CEYLON

Eternal vigilance must he exercised hy
the owners to prevent the theit of pearls,
and one of the precautions token i1s to
torhid the washers to remove their hands
from the water «EHT.‘IE. to drop at their
feet the cleansed shells, -

The shells having béen removed, the
cance s filled with water again and again,
and tee ity 15 kneaded and stirred in
order that the lighter filth may be floated
off. The water is finally decamted, and
the heavier débris contamming the pearls
1= removed with scrupulons care and
wmppﬂd in ecotton cloth, undergoing a
preliminary search for the largest pearls
and numerous subsequent examinations
in the course of drying.

The dried matter is then sifted and
sorted and gone over again amnd againg
and then, when it wonld appear that
even the dust pearls must all have been
extracted, the débris passes for a fmal
search into the hands of women and
children, whose sharp eves and delicate
tourch enzhle them to discover an amae-
mgly large quantity of small pearls, The
materia] then remaining = offered for
sale and alwiys finds ready hiivers.

We can easily mmagine the anxiet
of the speculators, especially the small
nlungers, when the washing of their
pearl oycters has begun, and we can
seadily understand the nervous tension
under which they exercise the right to
thrust their hands into the gurry and
pick ont the pearls. Having the scan-
tiest clothing, or none at all, whenever
they withdraw pearls from the mass of
putridd mmatter and squirming  mageots
they may deposit them in the safest and
most available receptacle—their month!

THE GREATEST FISAENY ON RICOKRD

The most productive fishery in the re-
corded hisiory of Cevlon was held in
1505, Three hundred and eighteen ves-
sels participated, and during the season
that extended froin February 20 to April
21 over 51000000 pearl ovsters were
landed, whereas the best previons fish-
ery, in 1801, yielded only 44.000000. On
a number of days over 4,000,000 oysters
were obtained, and one day, when 5,005,-
ooa were taken, a record was established
that may never again be equalled.
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The preliminary government inspec-
tion of the oysters on the grounds set
apart for the hsheéry showed pearis pres-
ent of the average value of abowt 23
rupees ($7.70) per thonsand : but at the
beginting of the fishery there was a
marked  enhancement i the value of
pearis in the world's great markets, and
the value increased during the progress
of the fishery, so that the speculative

rices for the oysters at times soared {0
S0 and even $40 per thousand, and the
average price for the season was 516 to
S17, making the first yicld of the fishery
about §1,305,000, excluding the value of
ovsters stolen by the natives while on
the boats. The prices of pearls in Bome-
bay and Paris warranted the prices paid
in Cevlon for the oysters, and the mer-
chants who sold their holdings made
large profits,

RECENT HISTORY OF THE FISHERY

The continuation of the high prices for
pearls and the large prolits of the 1903
fishery resulted in unusual interest in
the season of 1906; the 473 vessels that
reported for employment carried 8,000
divers, of whom abont 4,100 were Arabs,
& much larger number of this race than
had participated in this industry in re-
cent times, There was a large catch,
and the oysters were purchased at alb-
normal rates. In the subsequent year
also prices ranged high.

In moh a record was established,
when on one day 300 rupees (over S1o0)
per 1,000 oysters were paid, and n 1907,
when the speculation. fever attiined un-
el severity, 70 to 00 rupees were not
infrequently hid for ovsters that ordi-
narily would bring onlv 15 rupees, amd
the verdict for the season was that the
contained pearls did not warrant the
prices paid. Then came the financial

i, The demand for pearls in Paris;
Eammrlnm aril New York fell off, prices
dropped, and the Bombay merchants lost
heavily, and =zeveral of the leaders com-
mitted suicide in consequence,

It is a rather interesting fact that since
the ment  leased the pearlin
rights to a private syndicate in mnﬁ
there has bheen no fshery worth men-
tioning, Notwithstanding this, however,
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THE PEARIL FISHERIES OF CEYLOIN

VALUATWLE PEARLES IN

ernment’s procecds of the fishery during
the last year under the old regime, has
heen able to declare lnrge dividends, and
the stockhalders have had reason to be
I satisfied and can afford o wail
awhile tor another successful -'i-ul'm'['_l;
Kecent rejiarts recesvedl i rom L-l:r'-.llll'l
were quite alarming as to the condition
T the gronnds M had fallen:
there were few adult and young oysters
on the grounds; aml no fshery was ex-
;

il1' I|_'|| r--'-r SEVErAl Years,
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Ill"ll‘ ||:.'1]'! faliery i the Aeeca af all
arts gl eonditions of fakis from all
nver the Fast. “T'here are snake-charm-
ere, conjurers, astrologers, devil-dancers,
.|I'.l|. all Hhe -__l1_|||.::' :'IFiI_'HI'..':I l.'l'l"l“'["FI!'-LlI'ﬁ-
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table, and there drill pearls for sirng-
ing; buy and =ell defective pearls; con-
vert bad pearts into good ones, and palm
off repaired, plupged, pecled, and do
tored pearls on the unsuspecting and un-
"lr[i:"|1'-5|'il.'.'-l.|l'|| Thear |,l'!i'l'.' '!!':J.I livelihood
i from the handling of bienushed pearis

Sometimes pearls will exinbat defects
that preatly tmpair their morket valoe
hat there i= alwavs o possibility that the
hlcmmsh be omly “skin deep. and
that ]-:'- neeling off the outer laver of
lyers of pearly matter the uomderlying
part will be found to be frie from delect

(i the other hand, |||'.|?I-u TR lave
superficial that detract  Trom
their value, but are not suthceient o pre-
vent <ale at good prices aml their use
lor SCA ] PUOTPHISES and speh ]Il-.-i'Ll_']'-..
o entirely ehiminat-
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uncertainty and the lottery pos-
_ sihnlites that are liere presented
oo o profésswonal fakirs: and ama-
= teur speculators. To iflustrate
the uncertamibies of pear]l fak-
s | knew of a Tamil laborer
who risked his savings of 150
ripees on 3 blesmshed peard,
which he forthwith proceeded 1o
petl.  The removal of each sue-
cessive laver left the pearl with
i larger visible defect and wher
the futility of further peelin
was mmpressed on the speculator
he had on his hands a pearl that

Phate b Andr

[ PAGE

LAD AUCTIONED OFF)F

. === with difficulty was disposed of
: - at 25 Tupees.
E‘-‘::"-: = \ little later this same man,
= } = sl possessed of the speculative
| = tever, had an opportunity to buy
: :‘ Ial 10T, 7500 100 rapees 4 [H.-.'eﬂ 1.'.."'|!_i':
' = a large discoloration, which pos:
_h .. -Sthly mvolved only the super-
— 2 ficial layers, Not withing to
t . ran the risk alone, he induced
= two others to enter the pool with
— = him, The pearl, subjected to the
=3 = skilliul treatment of a fakir, was
'..= ; suon tid of its defect and ulti-
” = anately sold for ooo rupees.
\ ~  Notwithstanding the compara-
3 = tive safetv of the diver's voeca-
* E tion, from a VEry remole !ic:ﬂnrl
Laly = up toa recent date the ignorant
= o and superstitious Indian divers
h & inaisted on the presence at each
.h H tishery of shark-charmers, whose
i
x  Gonsiderations, 1o keep the sharks
] = awayv from the individuoal divers,
E # and who lad the power to make
# sharks bite divers who did 1
_ S exhibit & proper respect for the
i = conjurers powers.  These -
= postors appear to have teached
. n the height of their infltence in
~ the 13th century., when there
= was probally one on each div-
' = ing boat and when their share
F = amounted to fully five per cont
E = o the appregute tike of ovsters,
= = Linder the ["-:-t‘luf__n:u.'-u._- T was
= w  deemed] expeodient to pernat 1z
= of these fakirs to ply their trade,

with  diminished I__Ir-f'hi_.ll_'l:_:{_‘!-'-. il
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part of the wotld, and for spher-

wal regularity, also;, they are
unexcelled.  Other peculiarities
are that their size averages
smaller than elsewhere i the
world, amd that their number
exceeds that in any other fishery,
Pearls weighing over 10 grains
are very uncogmmon, and by far
the larger number weiph less
than two grains.  Specimens
worth $350 at the fishery are
rare; the most valuoable pearl
fomd 1 10y sold locally for
B0, aml the vecord fishery
of 1005 vieclded one valued at
$4,000,

More seed pearls result from
the Cevion fisheries than from
all other parts of the world com-
bined. The most minute, thoat
have no value as pearls, are cal-
cined and. ol 1o the weilthy
for chewing with the betel nut.
The same nse 15 made of many
American  Hesh - water prarls,
for which a market has now
been established m Bombay.

Somewhat larger seed pearls,
that bove no sale ootside of

Ceylon and India, are placed in
the mouths of deceased Hindus
of  means, replacing  the Tice
griins thitt are employed for the
same purpose by the poorer people.
The larger sced pearls are dalled,
strung, and osed for ornament. The
drilling is done by the most primitive
menns, and it is a very clever workman
who ean perforite 40 to 50 pearls m a
tay with the ancient baw-drill, This will
enable us partly 1o estimate the labor
reuirer 1o drill the 120,000 seed pearis
m a necklace, dating from the Lonis XVI
pecion], pow the property of an American
ladv. By means of ane of the nodern
mechanical drills, 1,300 pearls mav be
easily and accurately perforated ina day.

ORIGIN OF PEARLS

Pearls differ from other gems in the
briel permd of their existence in a natu-
ril state, anid in the steadv renewal of
the sappiv. A diamond ora ruby, formed
a hundred thousand or a milbon years

OUTLINE MAPF OF CEVLON (SEE PACGES 115, 135,
[45: AND I53)

ago, remains practically unchanged unul
found by man. A pearl, unless plucked
when ripe, like a fruit, drops to the hot-
toam and quickly loses its value when the
creature that makes and harbors it per-
ishes,

It 15 interesting to contemplate that in
all waters having pearl-bearing mollusks,
from the earliest dawn of history down
to the present tme, much the larper part
of the pearl crop has never been har-
vested and never seen by man, buat has
been scattered on the floor of the ocean
as the oysters have died in the course of
nature. This is particularly striking in
the tase of the pearls of Cevion because
of the brief, almost ephemeral, life of
the ovsters,

It 15 nol necessarv in this article to
enier {'I'I'!H | diHI.ZUS!?EITHI |1f ['lli;l Dﬁ-ﬂjﬂ E.I.f
presirls, but it 15 not inappropriate that
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somie brief menton thereof be made,
becanse this subject has received special
elucidition in Ceylon,

During the first l.lg-‘.:l:l ehirs of the
present era, and doubtiess for many pre-
cedding centiiries, every theory of pearl
formation had us its essentin] feature the
idea that every pearl was originally a
drop of dew or rin—possibly o tear—
that grined entrunce into the shell of an
oyster i one of varions ways,  ["hny
the Younger, in his celebrated Natural
History, gives a detatled desepiption of
this process, and similiar acconnts appear
it1 the weitings of philoscphers, trivelers,
pocts, and others in ancient, medieval,
and even early modern times.

It is n noteworthy fact that at ihe
wesent time the Arab, Persian, amd
nidtan livers quite penerally believe that
al certain seasons the pearl ovsters come
to the surfoce in the morning, open their
shells, and suck in or imbilee m <ome way
a dewdrop or maindrop, which, suffused
with sunlight, 15 slowly transformed mnto
a lustrous pearl. The American conspl
it Ailen rvecently reported that the =car-
city of pearls i the Red Sca was as-
eribed hy the Arabs to the fact that little
riin had fallen for several years.

We now know that almost any ki of
foretgn hody—iwhethier a grain of =awl,
& bit of mui or shell, a piece of seaweed,
or a small animal—may by its eritation
canse the miollusk o cower It with nacre
and mmke it the nuclens of a pearl. The
preairly matter is slowly depositerd in defi-
nite lovers. and the growth of the pearl
comitiomes  indefinitely,

Pt if the annual supply of pearls de-
pended on the foreign bodies aecidentally
gaining entrance into the cavity of the
pearl avster, there would be no great
pearl fisheries, and pearls would not be
the highly prized, costly gems they are,

It has now heen pretty defintfely es
tahlished that the great bulk of the dn-
nual pearl crop of the world—probably
go per cent of it—represents  amimal
parasites which normally pass a part of
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their life-cyele within the pear] oysters,
and during that period, becoming o
capsuled in the tissues of the mollusk,
are in time covered with a nacreous coat,
owing (o the irritation they lmpart to the
oveter, It was not until the middie ot
the 1oth century, however, that the par-
sitic origin of pearls was pmoposed and
established. and some of the éarliest re-
search was addressed to the Cevlon
pear] ovater.  Buot it was only during the
present eentury that the true réle of the
parasite and its life history were satis-
factorily cleared op.

It 'is now known that tie mmnote
spherical lnovee of variols matine worins,
but partienlarly of cedudes, enter the
pearl ovsters anid hecome more or less
embedded n the soft tissues, as many as
40 of these larval worms having been
found 0 one Cevion pear] ovster,  As o
result of the irritation cansed by a lurva,
the oyster forms a protecting epithelial
sac about the imroder, and then, if the
lntter dies, its mass 1w gradmlly con-
verted into enrbonate of lime, pearly
nncre is secreted by the combignous epi-
thelinm, and the growth of the pearly
mnss proceeds with the growth of the
shell which 15 formed in the same way.

Referince has been made to the life-
evele of the parasite. [T the larvie do
ot die, the hosts may be eaten hy Hshes
anmid the Tarvae will st find lodgment
therein &nd undergo a cértnin' develop-
ment.  Amaong the fshes that  largely
prey on the pear] ovsters are the tough-
skimned, strong - jawed  trigeer - Ashes.
These m turm are: eaten by large rays
that are common on the pearlovster
erounds, and m the rave the worms
reach their full development and pro-
dhtve voung (larviel thar are cast into
the water and fAnd lodgment in the oys-
ters

We are thus prepared o accept the
well-khown  =aving of 1 celebrated
French investicator, that “the most bean-
tiful pear! is in reality only the brilliant
sarcopharas of a worm.”



THE PANAMA CANAL

By WiLLiaMm JosErs SHOWALTER

. IHEN the British Ambassador,
Mr. Bryce, at the recent an-
- nual dinner of the National
Geopraphic  Society,  stated  that  the
Amencan people are carrying: to a soo-
cessful conclusion the greatest engineer-
ing nchievement of history or of pros
rect., he spoke i termis of troth -and
not of poetic heense.  That it is being
carmed o a suecessful conclustin ap-
pears when 1t is related how near to
campletion the hig waterway i1s; that it
will live through all the npes as the
greatest  single  monument  to himin
energy seems evident when the magmi-
tde of the task s put into conmprehen-
sthile terms.

An excellent iea of the miugnitude of
the work will appear from a statement
af what has been accomplished in the
tivie vears of Col Goorge W. Goethoals’
directorshup of the work, which ends in
Apnl. By thst time the materinl re-
moved wunder hox direction will have
amounted to the enormmous total of 1Ho
millson cuble varde,  IE all tlds paterial
comld be placed 1n n sohid shaft of the
sliape of the Washigton . Monument,
with o base as large as an average city
block. it would tower more than six
miles shvward, svertopping the earth’s
loftiest mountain peak v more than a
mile.  Again, o1t owere to be loaded
ont the big lidgerwood dirt cirs used
on the cinal, it would make a string of
them reachong over two and a hali tunes
aronindd the earth and reguiring a string
of enprines reaching from New York to
San Franciseo to move them,  And vet
thi= will be increased by more than one-
fifth before the last carload of spoil is
hatiled awav.

No lesc impressive 35 the story of the
magnificent mnnner in which the work
15 being carried forwandl  When Con-
gress asked for miormation a5 w the
number of vards of materind o be re-
moved and the length of tme it would
take to remove 1f, the chrrineers, in a
report characterized by optimism rather

than pessimism, declared there were 103
million cubic yvards of matenal o be
removed, and that #t would take e
vears to do 1t Since then enlargements
m the bottom wudth of Cuolebra Cut.
sltddes, amd other conditions have foreed
the total amount of material to be exca-
viated wp to 195 mollion cubic yards
Under those origmal estimates it woutld
tike 17 vears to complete the wirk, Yet
the cinal army, under the leadership of
Colomel Goethals, will eamplete it n a
ltttle more than six vesies of actual, fall-
Swing wiork,

In other words, the amotunt of mate-
ral to be remonved has been inereased
by abimt oo per cent, while the Hime of
removal has been cut down about 30 per
cent

I 1008 it was estimated that the total
amiount of matertal o be removed, as
the project was then laid out, would
amount to 135 million cubic vards, and
that the total cost of the completed eannl
would be 375 million dollars.  Since that
thme G0 million vards: more have been
added o the total excavations, and vet
the prospect & that enough money will
be left on this estumate, A< a resolt of
unexampled effictency amd economy, (o
atld & new hreakwater and perhaps to
miake oo giant new Storage reservodr at
Alleloya

L'n.{ur what dithculties all of this has
been dotie the world never will fully
wnderstand, Think of a farm of 147
acres shpping foot by Toot into the cinal,
and vet being taken optl as a mere inc-
dent in canai construction! This: is the
agaregate acreage of the shides that have
heen slipping in and are being steami-
shoveled out. Think of a miny wason
where ten feet of water falls in ten
months, and still the work poes for-
wart with anly slightly slacked spee!
Think of having to disposs of pearly
twoo mulbion earloads =7 spoil smmumlly,
much of it wpon dir: irmins which have
to be backed nto seas of nud otherwise
known as dumps! Then you will begin
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to appreciate what the brave army at
Fanama is doing.

IR THE HOME STRETCH

In order t appreciate fully how
rapidly the canal army is moving down
the home stretch in its race against time,
ler us refer to the map which s pub-
lished a2 o supplement to this number
and make an UNAgINArY Journey actoss
the lsthmus, from Toro Point, Atlantic
side, to Naos Island, FPacific side:  First
we pass the hge twormile-long Toro
Foint breakwater, now being built ‘out
min the Caribbean 1o protect the mouth
of the canal and Colon harbor from the
violent “northers” which sweep down
over that region during the winter
months. [t is now far out into the ocean
and will be finished miany a2 month be-
fore the opening date. (e the east side
of the canmal line a second bresikwater
has been laid out, bat it will be Butlt only
in the event that the Torn Poimmt break-
water iz unable o hafle the destructive
seas single-handed.

We next enter that part of the cunal
which 18 being dug from deep water 1o
Gatun, a distance of seven miles, at sea-
level. When completed it will carry the
ocean in to Gatur through 4 channel 41
feet deep amd soo feet wide. Alrensdy
this channel is navigable to the light-
draft vessels of the matefial-carrving
feet from Gatun, and the first five miles
is practhically completed. Dy the end of
the calendar vear it will be deep enongh
10 acmmmn-iate the majority of ships
which pazs by wav of [ﬂ'hm Six months
thereafter it will be completed and ready
for even =0 huge a crufr as the Olympc.

We next eome to Gatun, where the
great dam of the same mame and the
Atlantic-side locks are located. By the
coming April the dam will be ready to
hiold 5o feet of water in check. Within
12 months thereafter it will be completed
and ready for the maximuom head of
water, 87 feet. The work of the locks
is being pushed forward < that they will
b L-C'-HIFL%ETE{! by the end of the calendar
vear, except for the installation of the
operating machinery, and that will be
cuupleted five months Inter,

Passing through the locks, we next
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come to the channel through Gatun
Lake., We find this now afl but com-
pleted for a distance of 20 miles. Dy
the first of May there will be nothing
left to do with thns stretch of more than
half the total length of the canal but 1o
put m the 11g11i1ng cipinpmnent and other
ands (o r1m-1g.|1l:h:m. Already the water
1= spreading oyver the bottom of the
lower part of this section of the big
waterway. Already Colonel Goethals: |ﬂ
serving notice an the people who wish
tip ate the canal while the magminde of
the work is still apparent that they had
better visit the lsthmus soon, He says
that belated visitors will wonder where
wll the work coulil have been dome.

This 20-mile section carries us past
Las Cascades aml two miles into the
great Culebra Cut.  The next four miles
represent the very backbone of the work
yel to be done. In a comparatively few
momihs there will be only about three
miles of the ent above the requisite
tdepth, Thirty stesm shovels will be con-
centrated on that, amd. 1f their present
pait 12 muintaimed, within 16 months
proud old Culebra Mountain no longer
can bid defiance to the age-long desire
of men for a shipway through its vitals.

The only thing that might possibly
happen to delay this work further would
he :Inrxpn-:h:d shides, but they are pro-
vided against from the fact that by that
time the water in Cuolebra Cnt wt'll b
l.ll,."f'TJ encugh to float the hig 2o-inch
suction dredges, which would be brouglit
up throogh the locks amd set to work.

lefore lhr_’m the shides would disappear
as & snowhank on a lalmy day,

Passing through Culebra Cut, we nest
come to the Pedro Miguel lock—ealled
“Peter Magill” by the Americans on the
Isthmus, Here the work is 31l but eoms-
pleted, except for the mstallation of the
m..:-:'h'rnur}. and that task 15 goang for-
ward in such a way that it will be in
readiness before Cuolebra Cut is com-
pleted, The dam here—which is a small
afie, comparatively speaking—will be fin-
ishier] at an early date.

The next 2000 vards or more of the
cannl will be a small lake between the
single flight of Jocks at Pedro Mipuel
and the doulle flight at Miraflores, This
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lake, which will cover nearly 1,200 acres,
will be fnished by the end of the present
year. After passing through this lake
we cotne to the Miraflores Jocks, and
such unusunl progress has been made on
thewmn that, although the work could: ot
begin on them until the Pedro Miguel
locks were completed, the division engr-
neer has announced thiat he expects to
have the work on all the Pacihe locks
t'ﬂiﬂir‘ for the mstallation of the machin-
ery before Thanksgiving Day.  Already
the contractors are putbng in some of
the gates and operating machinery.
Atter passing through the double
flight of locks a1 Miraflores we find our-
selves hack at sea-level The dam
comnecting the Miraflores locks with the
adjacem hills is not completed vet, and
will tiot be until the early part of 1013,
heing kept open to let the dirt trans
from Culebra Cut through on their way
tor the Naos Island dumps.  Much of the
materidl for this dam will be taken From
the sea-level diteh from Mimfores to
the sea.  This portion of the canal will
be completed fully 18 months ahead of
the officia]l opeming day of the ng water-
way., Already it is open to nayigation
for more than fAve miles miand from
deep water, Only three nnles out of the
eight still remain uneompleted.
his mapid passage through the canal
demenstrites how fast it is neanng com-
pletion.  The entire channel is a Tittle
more than so miles long,  About 37
miles of i, inwlnding the lock sites, are
now devwn to its requisite depth, aml, of
the remmining 13, there are Jess than
cight miles ..? really heavy work.

THE PMEMANENT FORCE

From all thic it will be sevn that the
latest date set for the completion of any
part of the work is July 1, 1913 The
problems are now beginning to shift
from the Canal Commission to Congress.
That body will have & mumber of prob-
lemz 1o sobve, and, if the foll fritage of
the magnificent performances al Panama
is to be realized, prompt action 1= obvi-
ously essential, | i

The first thing to be determined 1s
how the permanent operating force of
the canal shull be made up. We now
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have on the Isthmus a bady of 5000 of
the best Amenicans who ever trod shoe
leather, They are the cream of a five-
year-long provess of elmination. It 18
the desire of the chief engineer that
lemalation be enacted at the enrliest pos-
sible date permitting: lnm to select from
this force the z.500 men who shall con-
stitute the permanent force for the oper-
ation of the t waterwiv., Many of
the best men, with the sort of foresight
one would expect among such people,
wre already acoepting offers from other
sources, to take cifect as spon as the

canal is completed, Heginning next fall,
hundreds of men will be lnd off every
month,

Colonel Goethals will recommend a
new wage scale for the permanent body,
[le thinks that health conditions are now
sicht that there will be no longer 3 neces-
sity to mmintain the present lgh stand-
ard of pay. The new scale will be about
25 per cent higher than in the United
States, while all of the supplies the
aperatives and their families will use
will be furmished by the government at
s,

Anather guestion which must be de-
ceded is what form of government there
shall be m the Canal Zone, and what
shall e done with the people who hive
there atd who will not have emplovment
an the canal. It is pointed out that the
land is practically unfit for agriculture,
and that to Jeave the peaple there will
necessitate the expendititre of millions of
dollars for sanitation that maght other-
wise be saved, to say nothing of the dan-
ger that might arise from having aliens
on the rane n case of war. It Conpgress
follows the recommendations of the
canal authorities, the zone, except for
the terminal cities; will be depopulated,
leaving only thase who will be connected
with the operation of the canal and its
wiorks.

FIXING THE TOLLE

The knottiest problem with which
Conpress -will have to deal in placing the
canal in operation will be that of hxing
the tolls, Shall it be made free to Aaner-
wart vessels; or only to such American
vessels 48 are not engaged in constwise
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trade? Shall it be toll-free to all ships
of all nations?  Shall the rate be made
only such as will pay for the mere cast
of operation, allowing nothing for inter-
est on the investment or for the final
returin 0f the cost of constroction?  There
are dozens of varymg views on all of
these matters

The first feature of the whole propo-
sitton i3 the fact that when we have
completed the canal we will have o pos-
athle ship-handhng capacity of %o milhon
HHs Tl roiEter. his means that we
can anndilly put over 200 millon tons
of cargn through the camil, sipce each
net register ton of A ship, American
measuriEnent, teans (wo and a half tons
of ordinary cargo, Deducting for naval
vessels and for light-loaded <hips, and
also for such as might go theough in
ballast, it is probable that the annuoal
freaght-carryving capacity of the canal
will be upward ot 125 milhon tons of
actual cargo—ennongh to foad a freigin
train reaching around the worlil Al
hands realize thar the more vse of the
canil the commercial intereets of Amer-
ica make the more valuable will it be-
conme, |

There are many who take the fallow-
g view concerning the matter of tolls:
I the United States 15 to make the most
ot of thiz great esterprise. the tnland
walerwoys of the coontry must he de-
veloped 1o the pomt where the Missis-
sippt River, the Missoun Kiver, the Chin
River, ‘and other streams of the great
Mississippi Valley shall be made navi-
guble for ocdan-guing stesimers, so that
vessels may load direct and go o the
ends of the earthe.  Then, the rivers o
the Atlantic anid Pacihe seaboards onght
toc umdergo similar development. To do
thiese things swould require a half biflion
dollars. Consequently, if the government
should reimburse itself for the outlay for
the constriaction of the Pangma Conal,
it would be in good shape to umdertake
mland-waterwiy development.

Those who subscribe to this view feel
that a rate of il can be fixed which
would not discourage a ton of business

froim pgoing through the canmal, and vet

which would serve pltimately 1o repay
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the eost of it= comstruction.  The rate
which seems to meet with most fivor
15 one dollar, per pet regster ton,  ASs
explamed before, the net regpster ton,
American measarement, means two and
a hali tons of actmal cargo. O that
basis the rate per ton of cargo would,
with the avernge carpo. mmount b about
45 cents.  Such a rate wonld be less than
Hve per cent of the throungh mte irom
San Francisco to New York.

It s estimated that any rate above
140 per ton might drive Iisiness across
the Isthmue OF Tehusntepoe, through the
stradts of  Magellan, or rlh:m the Suez
Canal.  The officials of the Tehuantepec
route. Treely concede that if the rate 1
mide as low as & dollar a 1em they will
have no chance at getting throtgh-carg
business.  They now get ore-third of the
thromgh rate between San Franciseo and
New York, and between Flawain and
Atlantic seabpard ponts. What they are
hpang - for, however, is that there will
restlt such a great boom m busmess
upon the opening of the caral that they
will gain enough distnbuting business to
make up for their loss of throogh-cargo
tradle.

Ster will fimd Panama a great eoin-
petitor with a mute of 45 cems per cargo
ton. At Suez the Danube meaturement
i% used, which allows only three-fifths as
mich sprce for-a el register ton asdoes
the Americin meistorement. This re-
sults in the rates ot Suer being fixed
at practically 73 cents per cargo ton,
ar nearly dowble the proposed rate at
Pamnma. '

There are those who arge that the
canil ought 1o e toll-free 1o all nations,
They sav this has been a great altruistic
undertaling, and that our chief glory
shimild be m making it usalle wiﬁmut
money or price by all the ships of all the
seas.  Those who oppose this idea say
that the nnl was bualt by Amencans
ardd for Americans, and that inasmoch
as more than 50 per cent of the business
which will puss through the eanal will
nit topch our shores, there 15 no reason
why it should be nsed to give Furope
travde advantages to which we have fair
title ourselves.
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HANDLING SUPPLIES

It is the hope of the canal authorities
that Congress will ennct a law permitting
the canal to furnish epal, ship-chandlery
stores, and everything else that 1s needed
I'Fir] ships which would use the cinal

ey would not make 1t a govermment
monopoly, but wonld leave others free
to compete. The present laundry would
be timaintained, receiving a ship’s Taundry
as spon as the vessel reached the canal,
and delivering it hick by the time the
tran<it of the cannl wns fAnished. If
authority is fortheoming, a commercial
drydock will be mantained aml large
repatr shops ket open.

(e advantage vessels will have in
?nurﬁihg through the Panamn Canil 35 the

act that the za-mile section between

Gamn and Pedmo Migael will be filled
entirely with fresh water, and that this
will serve to remove the harnacles from
the ships. Colome! Goethals says be ex-
Fu:“t.-s thi entire bottom of the canal to
w paved with ships’ barmacles in the
¥Ears o corie,

Tt i= DLelieved that the best possible
wiy to eneemrage vessels to choose the
Panamez route 18 to have there at far
prices and i sufficient quantities every-
thing that n-ship thousands of knots from
hone may need.  With the Kknowledge
that such things may alwavs be had and
that prices: will not he put up oo any
pleas of svaveity, the ships of the waorld
eotld =ail via Panama with a larger pro-
I.'ur_‘.rt‘innaf.ﬂ lesael v rt"-.'i.'TI!.ll.‘-pI'LH'I'l.'l'l-'.illE
cargn than by any other route.

WiORK AT GATLD N

There is perhaps no other work on
the whole canal more interesting thao
that ot Gaton,  Here 3t 5 that one gets
a view of some of the most stupendons
work om the great waterway, Gaton
Dam i tow taking shape and soon will
be up toits full heght. To the o rist
it & a mest dissppointing sight.  When
he appreaches Gatun he inguires where
the dam is. for. be it saul, the slope of
the structiire is so gentle that few peaple
recognize it asa dam  Takea vard-stick
anil elevate one end three inches above
the other, and von have abomt the aver-
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agre slape of the down-stream face of the
diom.  Umn the upstream side the shope
would be represented, so far ab the vart
aniler water i= concerned, if you elevaied
the ane end of your yard-stick four and
a half inches higher than the other end.

The completed dam will cover same
gom acres of ground and will contain 21
million cubic vards of material—enough
to make a wall of earth three feet high
and three feet thick and reaching nearly
half way around the world

The dam Has been full of surprises,
bt very different kinds of surptises
from those which the pessimists were
expecting. The site wias for 3 long time
called tnto question, When Colonel Goe-
thale took chiarpe he mmmediately put mto
effect a policy of not taking evén the
smallest thing for granted when he could
prove d thing by actual test, Adter the
assertion lad been made thousands of
times that there wias an undergroand
aver fHowing beneath the dam site. he
hemeyveombed the whole area with bor-
ings and sunk a big shaft down to solid
foundation, so thac be could see with his
own eves,  He found almost none of the
conditions the fearful ones had pictured,
But, in order to forestall 4l eritictsm, he
planned the dam so as o ipclude triple
interlocking steel sheet piling: across the
valley, driven down to bed-rock, and a
dam that should be 135 feet high—350
feet above the water fevel

Then came the famous “collapse™ of
the dam, wired to the Amerfcan press by
i Punama newspaper reporter.  People
did pot stop to thimk that there wase as
yet niy thun there to collapse. and Presi-
dent Roosevelt was alarmed at the wide-
spiread uneasiness. [t owas this that led
him to send the board of engineers to
the Isthmus, aceompanied by Presudent-
elect Tait,

The net vesult of the trip was that the
engineers declared the dam. was bemg
hindt needlessly high, and that there was
i ovccasion whatever for the use of the
piling.  So it was ent down o 115 feet.
anid the piling was cmitted.  After all,
the story that shook the confidence of
the Ameritin people in the dam bore
good frait i the resultitg saving m the
construction of that dam. The only
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Eﬁti::iﬁmﬂ_gflit today is that it is still
rger was npecessary. Colonel
Guethals admits that if he had been
building it for private dorporations he
wotld i&w made: 1t smaller. Pat “con-
cede everyihing else o safety™ has heen
his policy from heginning (o end.

We see this same attitude in the mat-
ter of providing for the disposal of sur-
plus water coming into Gatun Lale dur-
ing the high stiges of the Chagres River.
The Gatun spillway ie being built so that
it can disclmrge 137.000 cnbic feet of
wiler a second, the wiater 1ssuing at a
kpeed of 35 feet 3 second.

This will take wvare of the muddest
food that histury records in the Chagres.
In addition to this, the lig culverts of
the locks can be turned open and a food
of o000 feet a seeond 15 provided for,
Yet the Chagres can flow at its Nighest
known stage into the Gatun lLake for
5%% hours, with no discharge at all, and
ratse it= level only one foot, and can
rilise seven feet withont doing damage.

In sther worils, although the Chagres
could do 1tz worst for a day and a half,
without a drop of water going over the
spillway, without deing any damaige, the
camal authorities have armanped to pass
oul. more water per hour than the Cha-
gres can possibly bring down, and have
not presumed at all upon that day and a
half advantage over the Chagres

EVERY CONTINGENUY PROVIDED AGAINST

Still another incident serves to iilos-
trate the wonderful care that has been
taken mniformly mt to draw a rosier
picture than conditions warrant, Colo-
nel Goethals alwaves declored that the
muterial which would consritute the hy-
draulic core of the dam wonld be soffi-
ciently impervious o witer to prevent
any dangerons scepage.  But experience
is proving that there is no seepage ot
all. A long pond is mamtained at all
times on the erest of the dam, and into
this' the big dredges sre pumping mil-
lions of galloms of water. The clay set-
tles and part of the water runs off,  The
remainder stavs there, seeking out every
possible crack and crevice, 3 sort of hy-
draglic stome-masen, who tightens up
every minute space and offers a perpetual
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grarantee that when he finishes his work

all will evermore be well,

Another illustration; showing lhow
more than cautious are the responsible
heads of the canal i their efforts o in-
sure its integrity, 15 the provision against
accidents in the operation of the locks.
I'he fact that they are, so to spesk,
‘donble-tracked,” so that even 1f thi
should go wrong in the one set of bweks
the other set will be available, is in ftself
regarded as practically eliminating dan-
ger.  But this i5 only an incidental pre-
cautionary step.

In order 1o guard apgainst danger from
a ship ramming the upper or lower
gates, there is o heavy uﬁ;in stretched
across’ the channel, with the ends at-
tached to giant hydrawlic paying-out
machimery. These chains.and their payv-
ing-oul attachments are strong enough
o Stop & 10.000-ton stermer traveling at
the rate of five knots an hour. But even
if they should fail (o bong a vessel o a
stop and 1t should ram down the outer
gates, there would still be a second pair
of gates acrioss the channel, Not once in
millivns of times wonld the frst ites
be rammed, dand as for the next pair, it
15 almost bevond possibility  that  they
shimld be reached by the wvessel and
foreed open.

But sappose the chain failed to stop
the ship, then that the outer gutes also
failedd, and then even thay the almost 1m-
possible should happen—the second pair
of gates rammed : even that confingency
is amply rru'-vidr:! nginst. A lurcpe canti-
lever bridge will he ready at all tunes to
e swung acniss the channel, From this
there would be let down a serics of
aickel steel wicket girders into the madly
rushimg waters. The lower ends of these
girders would engape a 20rt of offset in
the lnck fonr, making a series of small,
nearly perpendicular milways, on which
larpe steel sheets mounted on rollers
wotdd be let down. By the time all of
the girders and sheets of steel were in
place. there would be' an effective steel
dam interposed 10 replice the damaged

es.  Such an emergency dam is to be
onnd at the Soo locks.  Although it had
grown so tusty by disuse thar it coald
nut be operated by power when an acei-
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dent did hap
bv. hand
pose,

But even here the mamfold precautions
to make impossible serious accidents n
Jock operation do not stop.  Stabisties of
lock canals show that perhaps 9o per
cent of the accidents in lock opertion
arise from vessels entering and leaving
locks under their own power. There
seems to be an impossthility too get ship-
masters to respond to eyery signal given
exactly as given and at the instant given.

To secure the proper covirdination he-
tween the ship itself and the lock ma-
chinery at Panama, it has been decided
thit no ship shall be allowed te negotiate
the locks under its own power.  There-
fore a series of electric towing engines
will be installed on the side walls of the
locks. When a ship approaches, it will
be brought to a standstll outside the
locks: Then four of these lowing en-
pines will be attached to it by means of
hawsers—two at the stem, to pull 1 mto
the locks, and two at the stern, to hold it
back and to stop it at the proper time.
No eanal on earth now in operation
has more than half as many precautions
to insure successiul operation as the
Panama Canal will have.

.1t was placed in position
effectively served its. pur-

REM ARKANLE EFFICIEXCTY

(ne of the most remarkable phases of
the work of bumilding the Panama Caral
has been the unparalleled development
of engincering efficiency, For instance,

the cost of steam=shovel operation has

been cut from 1.5 cents a yiard to 888
cents i vard., The cost of hauling away
the spat]l las been ent down from 18.54
cents a yard to 1522 cents, although the
distance of transportation has increased
from 8 to 12 mles. A ton of dynamite
has heen maide to do twice as much work
in 12 as it did in 1go8,  They sve
$50.000 o month by shaking their cement
hags,
When Colonel Goethals took charge
of the work at Panama the incessant and
ingistent demand of the people at home
was that he should “make the dirt fy."
He recogntzed that if the canal were to
eommanid the support and confideénce of
the people during its construction, “mak-
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ing the dirt fly"” wonld have to be the
first wim of the canal digg=ss; the cost
of making it flv would have to become a
secondary consideration. How well he
auceeeded 15 shown by the tremendous
results of 10o8—37 milhon cabie yards
of material removed,

Thereafter one heard little talk ahowt
mking the dirt fly, and the Cormmassion
was then alle 1o bend their energies 1o
the work of making it fly economically
#s well as to making it Ay fast. A
tghlenitg-up process here, the elimina-
tion of lost moton there, the inverition
of some time-saving device ot another
place—all served to make the operitions
mare economical and to save millions of
disllars: 5o great has been the progross
in developing efficiency on the Tsthmus
that they have cut the cost of excavation
in Culebra Cut by more than one-third,

THE USE OF CONURETE

Nowhere else in the world has there
ever been such a vast amovnt of masonry
constriocted on any single engineerin
project as is being built in the loks :Lﬂﬁ
apillways of the Pamama Canal. In times
gone by the musonry of all great pro-
jects, ke the Pyramids of ancient times
and the Assman Dam of today, wis made
of natural rock; at Panama they make
artificinl rock, and make it so fast that
one scarcely ean believe his eyes. The
comerete required on the whole praject
ampitnts o more than four and o half
million cubie vards.

This is encogh to build up an airhime
street from New York o Washington,
with six-room houses on hoth  siles
Those houses would fornish shelter for
a population the size of the ety of
Indianapolis, taking the census returns
af the umber of people to the average
American dwelling as the basis

E.ﬂprtssing the magnitude of the pro-
ject in another way, it would make 2
regulation sidewalk nine feet wide by
six inches thick, reaching more than
twice aroum] the earth,

The locks at Gatun require two million
cubic yards of eonerete. Those on the
Facific side, being built with twao lights
at one place and the third at another
pluce, require nearly 200,000 yirds more
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than the single triple thight at Gatun, The
Gatun spllwav cluims approximately a
quurter of a million yards.

Nowhere else in the world does one
get a more vivid impression of the versa-
tility of copcrete than on the Panama
Canal. They are using it to make the
giant locks, and with equal suceess m
constructing the huge piers aml docks at
the ends of the lig waterway. They
hiuve hesn trying out a' cement gun to
shoot cement—sand and water, mixed as
it passes ot of the nozzle—against the
sides of the Cualebra Cot, to form a coat-
ing of solid artthoia! rock, although the
expériment has pot proved as moch of
a success 4 hod beco hoped.  They are
ulding light-lonses and other aids o
navigation out of conerete, and have
even gonie &0 far as to bwld barges of
this material.

Nowhere else i the world 15 there to
be found such extensive concrete mixing
Iﬂil'.ll:."i or such remarkable machinery for
wniddlitng the material.  Millicing of Dar-
rels-of cement bad to be carried to the
[sthmus and millions of vards of stone
haud to be guartied and crushed at Ancon
and Porto Bello. Sand by the nindreds
of barge-loads had to he browght from
islonds in the Atlantic and the Pacthc to
keep Gilled the seeminghy msatiable maws
of dorens of giant mixers, which receive
syme fen woms of sand, cement, crushed
stone, and water, whirl them around, for
a minute in o sort of digestive process,
and then dump the mass out in the shape
of unlurdencd artificial stone

Many new problems inconerete comn-
struction have been worked out at 1'an-
ama.  The effect of sen water on oof-
crete. the time of setting for such hoge
masses, anid aodizen other matters, upan
which depenided the stalility of the locks
and the mtegrity of the waterway, had
tiv be met. All of them were met in the
spirit of  pecepting nothing as rhwu:l
until i1 was proven by actual physioal
test,

The world is now i the age of con-
crete; and the Pamama Canal must 2o
down into history as the greatest effort

than ever has mude and perhaps over

will make to simulate the processes of
gealogic ages aid doe in dayvs what nature
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reqiired  unreckoned years to acooin-
plish,

HEALTH CONDITIONS

Turning now irom the engineering
features of the canal to the other phases
of the work, we find that here equally
remurkable  conditions prevail,  While
we are Tullding o go-doot canal in Jess
time than it ook the French to discover
thhat they could not bwld a 1s-foot
witerway, and are making it a glorinus
success with oo greater outlay than it
required for the French to make the
most  dismal of fatlores, ot 15 largely
becanse extravagance nml disense con-
spired agamst the IFreoch as they never
did before or smee agamst any peaple,
They actually hnd brooght over snow-
shovels, for what no mortal man know-
eth, and they also were wpplicd with
thousands -:11') torch-lights Tor the rele-
bratipn procession.  Fme motor-boats
were shipped to Calebra in anticipation
of the day when water would be ronning
it the canall

But then the French did not know
about the yellow-fever mosguitn, They
actunlly made things easier for their finy
but mast deadly foe. They set the posts
of their hospital beds in little pans of
witter (o keep the ants away—aml the
vellivw-tever mosgquita reveled in il

When we went to Panama we  had
learned the =ecret that the mosguito had
kept hidden from hamamty for all the
generations before:  If the Spanish-
\merican War had taught the necessity
af the Panmpma Canal) b also furnished
the lesson which made the work pogsi-
ble,  The lessons of sanitation at Ha-
varma, and the making omt of & complete
ciase agamst the vellow-fever muosguito
by Drs. Reed, Carwoll, and Laredr, put
ity practice by sooable a samitarian as
Pir. Gorgas, at Panama, has served to
imake the [sthmos almost ‘a  tromcal
health resort.

When it = consuders | that the pro-

rton of colored population on the

sthimus to the white population 1s lnrger
than obtiins in any American citv, and
that in spite of this the Canal Zone death
rate fs as small as that of the most
healthiul of American cities, the suceess
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of the sanitary campaign becomes re-  ground

markable.

O course there 13 po region on carth
whiere o tuch money is pent in propuor-
ten to popalation or to area for keeping
the people in health as at Panama.  Dhi
we spend as much at home for ssuitation
and haspitals in proportion b popadation
g we spend @t Panama, our total tutlay
for health wonld oy te one-thirid of
all the expenditures of public money by
the United States, the States, the coun-
thes, mumcipalities, and schodl and road
districts of the country combined.  Did
we spend as much in progartion o area.
enar todnl outlay  for  health  purgiises
would ameunt practically to 12 lhon
dollars-a year.

It has been said that there might be
hoth & congress of natjons and o con-
gress of mosquitoes on the Isthnms,
Connting the tslands of the ses s sepa-
rate countries, it is said that there are 52
coutitries represented on the [sthmus,
and the number of kinds of mosquitoes
OICe WIS many Hmes more.

Bt the mosquity’ canmol aperate siao-
cessfully in il stocks; water is his line.
A baby mosquitn must live in the water.
and 1= omler the necessity of making
some 8000 trips to the surface while
growing to adulthoml. It comes up for
air. 11 it happens to get o sigle speck
of o down its hittle gullet an any otie
of these many trips, there i a funeral in
masquitodott soon thereniter ; and thou-
sands of Darrels of ail have been . scat-
tered upon the mosquito-troabled waters
of Panoma,  Doing this, keeping the
grass cut, the drains all open, and dan-
gerons disedses out of the ports repre-
sents a large proportion of the health
work at Pananu,

THIL THE HELM

When President Roosevelt called upon
Lient. Col, George W. Goethals 1o go to
Panama and dig the canal, he selected u
leader of men wha is entitled 10 rank
with the greatest capuiins of story, To
sty him at close range 15 to know one
af the miost remarkable men of the tinwes:
He @ires just abont as little for popular
appliuse as uny man [ have ever known.
l?l: alwavs keeps limself in the Dback-
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Tall, hroad-shouldered, brongeil-
faced, with snowy white hair and mus-
tache, he i# phivsically & man among. memn,
Intensely loval to his military traming,
he cares as litle for its fuss and feathers
attid trappings as did Grant or Stonewall
Jackson.

One day | was traveling with ham
across the sthoms to Colon, and 1 re-
merked that he must be the busiest man
on the Isthmus, and that yet T bad never
seen & man who alwayvs scemed to have
as little pressing work befc-z im0
have a contempt for the man who is al-
wavs trvinge to make it appear that be 15
huster than other preople, and thut they
mist widt on him'" came  the Faconic
repily. '

Ar another time | remarked that he
seemed 1o have splved all of the prob-
lems bf the camal and had the whole
force in smooth working order. ™11 von
were (o drop into my office any Sunday
Iornng; wfwn il i3 oper to the Iowest
workman on the chnal, you might think
differently,” he résponded.  “1 think”
hie continned, “that the best way to keep
men contented 15 to give them a hearmg,
| may not be able to di what they would
wish, but the very fact that [ hear them
makes theny feel that | want to do the
right thing by them.”

In speaking of the progress of the
work in Culchra Cut, the Chiel Engineer
revedled to e a species of greatness
above anything | have ever seen. [e
has worked and <lept with his task fior
five vears, keeping at 1t with nnrelenting
real and calm enthusinsm, The whole
world rightly gives nim grent credit, bat
in one generous Bandful he turned the
bl af it over to his predecessor, doing
it in about the following words: “The
people talle about the success of the army
erigineer al Panama, bt it was fortunate
that Mr, Stevens preceded vs. The real
problem of digging the canal has been
the disposal of thz spotl. and 0o army
engineet in Amerton conld have kol out
the transportation scheme as Mr. Stevens
did, We are building on the founda-
tions he lased, and the world: cannot give
hith too mnch credit,”

Colonel Goethals has =pecial trams.
private cars; and motor cars at his dis-
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posal all the time, but as a rule he rides
on the regular trains, im the ordinary
day coaches, and goes about among the
men on the work, keeping m touch with
them at all times

HUMORS OF CANAL BULLDING

Not everything is grim and deter-
miined work at Manoma. A litile fun
now and then crops out, mostly im-
Eﬂl"h'il froan the States, and being

rowght by Congressional  delegations
who visit the camal. A vear or two ago
& Western Senator was in one of these
delegations. and at a hearing on the
Gatim [km he nquired: “Colonel, how
1= it that so small 3 hody of earth as the
Gatun Dam can bold m check such o
tremendoms body of water as the Gatin
Lake?"

Colonel Goethals replied that it was
explained by that w-:'i{-luh--wn prnciple
of hydrastatics uniler which the pressure
of a body of water is determined entirely
by its height and not by its volume.
still the Senator could not see it

Then Semator Knox, now Secretary
of State, mddressed the Western Sen-
ator, i-I'."lj.-'il'iﬁ,r Tsenntor. i vonr theory
were true, how conld the dikes of Hol-
Lind hold in check the Atlante Ocean?”
Thereupom  the Western Senator saw
the point snd joined in the langh at his
OWI CX RIS,

Another distinguished wisitor, trivel-
ing om a train which had just backed off
of the Pamama railroad on to the relo-
cated Tine, wanted to know of the Chief
Engineer if the relocated line were the
sume gauge 45 the other,

A young man in the diplomatic serv-
ce of the United States, after having
witnesseil the putting of a4 model of the
Clympic through a model of the Pedro
Miguel Iock, asked Designing Engineer
Cormish how it was that they got the
witter 1nto the locks without pumping
it .

There 15 a perennial circus on the
Isthmus in the shape of the 30,000
West Indian negEroes whio are |1|:|pi1':|g
dig the camal, [ have the word of the
Chief Engineer that one of them has
frequently been seen to go to the -
office, get a letter, place it on his head,
put a stone apon the letter, and walk
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away. Upon one occasion three Marti-
mygue n were: sef 10 Temoving ma-
terial with a wheelbirrow. They loaded
i, und then one stooped down, the ather
two lifted it to his bead, and he walked
away with the logd

When one reflecte that the 30,000 ar
more negroes and Spantards who make
up the common labor on' the canal were
all wntramed and undisciplined, and that
the force of negroes charges almost every
yeiur, it becomes all the more remarkalile
that sueh great feats of engineering per-
formance should be possible ot Pannma.

SEA-LEVEL CANAL |MPOSSTRLE

As ome who originally believed that a
sea-Tevel camal should be built, T frecly
ackpowledge my behief today that if we
hind undertaken suwch a waterway, we
would have retired defeated and disap-
pomted, as did the French. The work
on the present project has absolutely
vinndiciated the judgment of those who
m{:punieul a sealevel canal. In the firse
place, the width of the waterwiy per-
torce would have been so narrow that
it could readily have been blocked by
somie fature Hobsom with a Merrinmac.
In the second place. only God knows
how muel material would bave had to
be taken out of Culebrs Moontain hefare
its: sides would have stopped  shipping
into the ent.  In the third place, there
wiald have lad 1o be tdal locks, which
would have besn in more danger of
being put out of commission than the
present ones.  In the fourth place, there
would have had to be a higher dam at
Gamboa than there 15 at Gatun, and a
fairer mark it would have been for the
aeraplane. No one ever leaves the Isth-
mus now without regstering a vow of
thankfulness for the wise course that
wias pursued m making it a lock canal,
[t 15 50 obviogs that the veriest layman
G see i,

FORTIFICATIONS

With the two great forts at the two
ends of the canal fitted out with four
t4-inch puns, six O-nech guns, and
twelve 12-inch mortars, with twelve com-

nies of coast artillery, one battery of

Il artillery, four regiments of infantry,
and one squad of cavalry, there is not
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likely to arise a time when these fortifi-
cations, backed up by the American navy,
will fail to man|1Ja proper and wholes
some respect from other nations,

It is rather remarkable that the ouly
objections that have been raiser to fort-
fyng the canal have come from our own

ople.  To have made it neatral would
E:we: placed the United States A
peciiliar pasition in case of war,  [ither
we would have hal to reirain from
gsimg it for our war ships, or else we
wottld bave had to permit the enemy (o
use it on equal terms, That would have
meant that good American citizens, oper-
ating the caral, might have been forced
to put the enemv's flect through the
witerway—practically compelled to com-
mit 7 sort of legalized treasom ngainst
their own provernment by gvinge aid and
comfort tp the enemy,

ALADP

As intimated in the beginming, won-
derinl and world-affecting results must

A NEW Cn2MERUCIAL

grow out of the completion of the canal,
Cities that are today the way stations on
the imternational routes o1 trade will
grow up into veritable metropolitan com-
munities.  (hher cities which are sa-
preme today may fall back into secomd
-];:Im.'-u n generation bhence.  When the

urks captured Constantinople and cut
«ff the trade between the COrient and
the Okecident, Columbus sailed in search
of a new passage to Tndia and discovered
a new world. When the Panama Canal
i= completed and the penerution passed
during which the ghways of the oceans
will be changed, the Ulnsted Stutes will
have discovered 1 new world of inter-
national trade; which will so link and
bind the nations torether that the grear
witerway, built primonly for defense,
will become one of the preatest factors
in the promotion of universal péace, amnd
the prophecy abomt swords being heaten
mto plowshares and spears into pruning-
hooks will have been brought nearer to
fulfillment.

AMUNDSEN'S ATTAINMENT OF THE
SOUTH POLE

HIS page was already on the press

I when the cable came from New

Zealand announcing  the attain-
ment of the South Pole by Roald Amunid-
sen, December 14-17, 1911, Amundsen
is a gold medalist of the National Gen-

phic Society, having been awarded the
lubbard Medal i the Society Tor s
achievement of the MNorthwest Hassape
frorn the Atlantic to the Pacifie, and for
his explorations and observations on that
remarkable vovage of discovery. The
Society rejoices at s well-eamed suc
cess in atiaining the coveted geal at the
far South.

Manv geographers had feared that
Amumidsen. would vield to the tempta-
tion of following, for a considersble part
of the way to the South Pole, the route
previously  discovered and opened by
Lhackleton : but his account shows that
he was not safisfied to Jdo this, and 1o
coseauenee he has made discoveries and
surveys that are entirely new.

The whole distance traversed by him—
approximately 7oo miles from his base.
where he moored his ship to ice-front
to the pole itself, appears to have been
across previously untraversed anmd un-
krawnt 1o and land, He has defined the
castern and southern boundaries of the
Gireat lee HBarrier, that vast plain of
floating e which flows down from the
preat  Antarctic Continent, and whese
western boundary had been defined pre-
vicusly by Shackleton, This enormouns
placial ice plain is one of the wonders
of the world, [t i a =olid mass of e,
floating for the most part, approximately
oo to 1600 feet thick, and covering an
area of about (ooo00 square miles, or
considerably  larger than New' York,
Massachusetts, New Hampshire, and
Vermont combined.

Yemnedsen found traveling dcross the
horrier comparatively easy,  He marched
Rz peographical miles lue south across
the plain until he wis confronted by the
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OOTLINE MAP SHOWING ROUTE OF AMUNDSEN. T SOUTH MOLE
Captain Seott's lade is alsh shown. ‘Seott was planning to follow the route of Shockleton. The

{Inpln':n-r South Polar expedition 1§ now ot
o made n bake on Clarie Lund; the hase of ih
neit on Coats Loml

nedr Ammundien’s Lpge s the Australisn eapedition
¢ Gertal) expedition i on the other side of the conn-
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high mountains, Flere he was so fortu-
nate as to find a glicien route up to the
inland platean casier than the Deardmore
Ghacier, which was used by Shackleton
tn ascend to the inland phﬂmu thiree
vears betore,

Amundsen and four companions ac-
complished the ascent from the tce plain
to the plateay, 100300 féet, in the muor-
velpualy short time of four duvs. He
was now about 275 miles (o the pole,
and thence onward his greatest difficul-
ties were: encountereil, The rire atmws-
shere at this high clevation made breath-
e diffienlt,  Storms delayed them, bat
they pushed on and reached the 'llE
Dm_embcr 14. staying there for th

diys.  The pole 15 at an elevation nf
1500 feet.  Amundsen reports 3 lofty
chain  of  mountaing, some atiarning

15,000 feet, extending southeastward as
far as he conld see, The chinin i proba-
Lly an extension of the lofty tange seen
by Shackleton, and probnfily stretehes
across the South F"nla.r area th Waddell

S

Shackleton in 1900 reached & point 50
near the South Pole that we have known
pretty aceurately the conditions at that
extreme point, so that the part of
Amnmidsen's marrative dealing wiath thr,
pole itself. while highly entertaining, is
pnt so important or so novel as it would
otherwide have been,

Armunidsen owes his success to his Very
carefully. prepared f.qmmeﬂL to his
qﬂem]m dogs and his skill in handling
them, and to many years of previous
experience in battling with the ice and
snpow of the far North, Next to Peary,
he 5 the most expertenced traveler on
we in the world, The following notes
froum his cable to the New York limes,
to whom the world s indebted for his
story, illustrate the munute  cire with
which every detaill was anticipated:

“Washing was a luxury never -
dulged ir on the journey, nor was there
any shaving; but, as the beard has to be
keept short, to prevent ice accumulating
irom one's breath, a beard-cntting ma-
chine which we had tmken along proved
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invaluable, Another article taken was a
tooth  extractor, and this also proved
valaable. tor one man had a tooth which
beciame so bad that it was alsolutely
cssential that i should be pulled out, and
this comld hardly have been done withour
4 proper instroment.

"For food we relted entirely on pem-
mican, bscuits, chocolate, powdered
milk, and, of eourse, dog meat The
il s were fe] an pefamisin,

“In my opimon we had the best and
most satistyving provisions possible,  In
fact, from the beginnimygr to the end of the
journey we never felt an undue craving
for samething fo eat or any fesling of
nat having hid sofficient nourishment.™

BIRDS-EYE VIEW OF PANAMA
CANAL

GRAPHIC pmetore of the entire

Fapama Canal s given in the
“Brrd s-eye View of the Papama Canal,”
Iauhliﬁhrii as i supplement to this number
of the Magazine, The great features
which make the canal so remarkable—
the giant Gatun Dam and spillway, the
enormous cut at Cuolebra, the g arti-
heial lake whioch forms abotit one-half of
the canal foute, and the long double
locks—are presented =0 clearly that the
reader vividly realizes the entire work.
For the convenience of the readers of
the Magnrine, & limited edition of the
map has been primted on heavy stock
suttable for framing. amd may be ob
tamed at the offices of the Socety tor
GO CRnls peT OO

IMPORTANT NOTICE

HE vety great populanty of the
Magazine during the last several
months, which has necessitated increas-
g the edition by more than 50 pér cent,
f:ldaved the publication of the January
and February numbers. The March
mamnber will follow very quickly, and we
hnlﬁ soom to catch up with the calendar,
e March number of the Magazine
will contin a comprehensive map of
Ching  and its  terrvitories, 1834 x 2t
inches,
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Quiet Automobile
Noisy One Won’t D

Nothing so quickly indicates the good quality of an automohile as its quietness.
All machinery, of course, makes some noise, and as it wearz and its adjustments

become worn, the noise increases.
But many automobiles
heard above the roar of the city traffic.

I}-ﬁi[t by Howard E:.. Cufﬁn -

If you have Followed automobile development
you Know whatl that means, Howard E. Coffin is
America’s foremost enginser. Builder of five fa-
mously successful cars belore he produced the New
Seif-Starting HUDSON 33" he put into it all he
learned from hiz earlier experience.

An an example of simplicity of the car, the Seif-
Starting device weighs but 4 pounds and has only
12 paris.

In beauty of line, luxuriousness of fittings, riding
comfort, and equipment detail, vou cannot find its
equal among cars costing leas than £2 500.

“See the Triangle on the Radiatar'

New SE]f—Starting

even those of today—are so noisy that they can be
Contrast that with the quiet

HUDSON “33”

oia chon't wwmnt @ car that quickly gets out afl

._II_I. ol | i B

A better car could not be built for less than that
armount unless it were just an simple, had just as few
parts, and was bullt onder similar scientific condi-
tions ta these which abtain in the HUDSON factory.

More than three-fourths of the entire 1912 pro-
duction has already been delivered to individual
users. Lhere ars thousands of HUDSON “33'%" an
the road. All who will want this exceptional car
musl act guickly, else they will be too late.

Den’t you think you should examine this car
before choming any otherT Wrile for & valuable
book, * How to Chooss a Motor Car.”™ It is free for
the asking.

HUDSON MOTOR CAR CO.
7335 Jefferson Ave., Detroit, Mich.
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HIS is the only Fountain Pen in the world that is
made with the Spoon Feed; it is the Waterman’s
Ideal patent which actuates ink control. The Spoon Feed
s made with HBssures to convey the ink to the wntung
point, with & channel for air replacement as the ink is
used and spoon-shaped pockets to guard againat any ex-
cessive flow caused by the heat of hand or body. The
Feed never dries out, so there is always ink to start
writing as soon as the point touches paper, The various
types of Waterman's Ideals are for individual and im-
portant purposes, each according tohow the penis used :
Repular, Safety, and Self-filling types. All are fitted with
the Spoan Feed and have other advantageous fcatures
which have made this the standard pen of the world.

Sold by Leading Dealers Everywhere

I To acold sabatitutes, find Cdode frode. maark. Haoek!{el cerf om regoiasf,
L. E.Waterman Co., 173 Broadway, New York {
B School 5t Bostan 115 South Clark 51, Chivago Kinygsway, Londoo
1T Stockion 56, Sam Franciscao 107 Matre Dama S, 'W.. Muntreal 8 Hue de Henoyre, Paris

e R

“Geographic readers may depend upon the integrity of our advertisers.”



LOMG
P TARCE

TELEPHONE

i

The Bell system opens more E

than six million telephone doors,

so that each subscriber can talk
with any other subscriber.

It provides a highway of universal
communication to open and connect all
these doors.

It also furnishes the vehicle for use on this — —o il
highway, to carry speech from door to door -
throughout the land. P

The Bell highway is used daily by more than  g=i
twenty million people—all telephone neighbors— =%
by means of universal service.

AMERICAN TELEPHONE AND TELEGRAPH COMPANY
AMND ASESOCIATED COMPANIES

DOne Policy One Suvstem Universal Serbtice

“Mention the Geagraphic—It identifies yor"



LAGLAN
Flan HD\F GLACIER
ko S'pl:t'td Your Vacation KOOTENAY
.J'lll
) Sne ok e EMERALD LAKE

Canadian Rockies

v ﬂﬂ_
bif| Summer Days  |. -

286 Resorts & SOO LINE 286 | =zcumibs

ILLINOIS—MICHIGAN —WISCONSIN—MINNESOTA—NORTH DAKOTA
Write W, R. Callaway, G. P. A.. Minnesapolis, Minn,, for Booklets

——RESTS for the WEARY—

.'"L:L'l.lnz:lih. .'r||:||1|r.|-||-|ll. a T Wl |:.'IEI||:
Aptioch, Llisais -

] Budtalv. Mimnesota

Boarsingtnn, 'Wisonnn

I:lll_l;h.lll_ ;"|"|J:|1rlr'-r||1|

]'-le'-|.'|. lI|'||"||..':|1|l.:|.-.

Lalen weosond . NEmimants

Resarve, Wisonsm

Wankesha, Wisconsin

Waupass, Wisansin

Gi-Fage Bank in Colsers nn

HUNTING AND FISHING. . BcC.
Faudittiyg antt Siemumer Mogorm

[Mbisaia asnd Wisconsin, . " EE.

Fishing s Summaor Hesorta
A Minnesotn and North Wisconein, 2¢C.
g : : | Prctred Stomies Free)
Satierouy Al ——
Adtrrimon

Comprises the greatest region of natural wonders
in the world. Few have nny idea of its stupen-
dons prandenr,

Man vour vacation next Summer for a visit to
the Mark by way of the Western entrance, at

Yellowstone Statiom, Wyoming, .[SE

Remember that side trips may be arranged to Denver and Salt Lake City
hoth mmoss g8 stunmer resorts,

You will enjoy vour trip from the start by traveling via

UNION PACIFIC

Standard Road of the Wesr

Protected by Electric Block Signals. Excellent Dining Cars on alf Trains.

For literature and information relative to the Park, call on or address the
nedarest representative.

Granrt Four, P, T. M., §. . DRFaiEsT, L, T, A,
=N Firwmiamst Sdveed,. fhaiiidat, et £-18" Rroglfeey, Yo Ford
W Muersvesd, O A& AT PeroEeEn, 1L &
_ll' -_ rIJ -_ i 4 Bt .I'_u'u_ I||I__ L lII"..Ip .'lll.._ -I.; '-ll.l: ..ll-.. i IIIlll:I -'.‘I L .ll'llr Il-l ool N .1:-'
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i A Trip You Will Never = L

Forget or Regret | &= |

New York

New Orleans

Da  Luaxuriously Appoinied
10,600 Tan Ships

4095 (0N

Derth pond Meals Toeluded

Mardi Gras
Ship

| from New York Feb. 14

Round Trip Fare, including
board an ship in New Urleans, 35

Southern Pacific Steamshlps

fHustrafed Feokr pw K eguest
L. H. Nutting, G. P. A, 366 Broadway, New York City

The “HENSOLDT”

PRISM BINOCULAR posspsses Lhe largeut
Freld and Light gathenng Powercreated by

a n=w Frism combination. " Adopted by the

Leading Armiss and Mavies of the Warld.”
SERD FOR DESCRIFTIVE CIRCLULAK

Frtn:]:-ﬂermn!! Epn _msh Hl.hﬂ[l.

s, Tim L&' 111 ||'JIII Ill r"".' I'I'I1I1"-|-I cu:-j:ul I.'I'l'|rl.'
:.|.IJII.I_I_I.|I A1l b et B T '-l!F :,

o] wHE II et

Lﬂﬂm-Phﬂﬂﬂ Method Coiistxinn e
L '-'-"Il e Langpaez=Fivne js g m TeniFon, man L=k I Le picgE
15 I'I'.'I'-I Il'l"'lll't'| = L ey of |;_ — | I-"l. -. Ii' e i A it S el
HEr—rpp "I'Ill- |—-'|....|r' E.WIT L | #TT r ™ ||- HI m TirmT.

Lol gl B N fupima oy . B wa v bk rges

THE s idemRoNy SETHAOT, SHD Wedrmialis IJ-II-Jl-q- Lo '|'l:rl

Here's an unfailing guide to

successful photography fjj

E'l.'"n- h_rll]'-'ll 1|:i!|:'_l'l.1r:l'|.' "=
E CamEE. rrrur-.|;|-. TTE parvrllnED — = tally
R treated, b enables yoo e gei betior mic-
furmn with e wasie of maceral,  Grres
partheds of expesty, teped foomoddm, shor
cubi, weese] dynems v Every l=anch of
ueginphy w fally enwered m

Tho Library of Amatsor Phatograph

mnirs mmEpttsdf slammiled gRd |=liveld
| -
FL 3T a1 TThs enjEsaafipps Erm e fl=ingly dlm s, &
il paiind 515w e iLEreagl, gl b= vl oorerTah fox |I e Bt

TR e J'.I.'.'I.---l.u || Ll wamje g l'l— '" 1
1N Wh & TR R 1E& " r
ikl ler (= - rpril wer immdict i i.r:g rigme rh-:ln Tuxt E:u:ll l'.‘ﬂ-.
23480 Adu.rrl .l_u Scranten, Pa,

Fiihis o et i ol [0 walL uiresaens | = Eerilss s

The A. LIETZ CQ., Distributors

AT 54 Commerce SE =an Francisco, Califarnia

BRINGS IT TO YOU-CET IT NOW
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HEHVYIN-3OVHL

fad3lciodd

mnr FINE
rl||||.|'i'|'m.HHH 11 8 F“ H"IT“EE

Trme ansd vae mar pnd scar the déltcats Goiah of planos,
chinae cabinets, dinigt table, chairs and 211 ather rarmisbed
or yeaeered sarfacens.

A ’I'”,ur

S+s chat ths
Eipved 1" 12 im thm
Ishal af ilw borde. 19 ik
i B Ir:| o Er@ REll SN OaE
a l|||| | e, —"lllll r FEl -|||I|.| E=1
' .-.l'-'.-' v dun'L gue tha bast yid
wal 1hp ey od ey lehricaring, clesmmg,
FoduRmng nul nrerannnng rusi Try i
cunts werlh laf l.l||||||| Bt il FRE=CEIRE,
EivP=F L ET . [ & S, ||.|| L!l. IIII....-. nar
pullaliiiig posst, 1abie, rheire, preventieg
tpruish ne micenl III'.III'JI.III heliirsi.
FREE WIATT UL memu mte botils @l
i enhadds bosk.  ‘Wine o-dug.

3 IHI{JILE-'I:I'

Mew Yurk Ep-r,

Yip-Ome guoickly oblilerates tme's (ooiprioth aodf
renews the sew, Brtfht hitish. No doubt aboual (. Mo
wores shoul it. Shsply wring eul cloth i cold waler anad
pppivafewdrapsol 3 wp-DOne. Uo over tumilure xn thoagh
washing  Then rub with dry cloth. That will make your
furoitnee "%

ook like pew"™ Mo leprnitiere teliel of &85l
will do s muoch for 25 Li0e work of as LiT1LE 1DoEeY,

Fiia-Uhne contaitis no acid or ¢resse o imjore clathied.
It free Irom all varmish &dors

Household slze, 80z ollle, M cin: Yoz, olng Ll
plee, A cti Al siarEs

FREE—Send for generons sample and "ihe gew way’
to polish furmiture

| 3-in-One 0il Co.,42 ur Broadway, New York

T TRIN: 'II s biner i [ Bt i gl E T ol S Beie o | I Thls Tt T e LA
: hms B cecogniasd afon sandeitd of extellepce, =ith o pwbihe i
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HARRISDN GRANITE COMPANY
Room 1311-A, 200 Fifth Ave., Mew York City

HeshlEnt Heprrreninfice
|4 j,l'.l-- A AN ey R Bl Dol el la . B, FE- T, Demvis. 1200 Elhail Admivis 51,
- - ] 1 L] .I il | L] 1 1 - ' ] "
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Foar Architectn, Hea]l Estale

Bﬂtt S Mﬂmﬂrandum SEtE nned |..-:-|l.|r-|.|:|.l.l:'.:"--r-'.‘||- '|..|'..;|

Mechanienl, and Electrical Enguneers, Doctorn, Lawyers, Tourists, Students, etc

I:_'*'Tl—ﬂ-ll-l eiy wili-suge boohw (45 u 4y am. ), H) pages, bond paper. aoadnibes F |'r'|;.||I| £ legunr HIII"_II_'I
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refuticled 1f oot an repmmsenies

HENRY J. BOTT. Manufacturer, WATERTOWN, NEW YORK

SPRATT'S - All the plates used In
Meat Fibrine and Cod Liver Oil ey o NATIGNAL
e o Ml Gash o e St C EOGR APHIC

LIl rdcErl Arciac and Anidfcile sipacifnns iave MAGAZINE
-_'|r'||'|| = AT ! E|||'\-\_\_' I == I1| I'|||Id1t F'r'."l

ol thugir surtminine vabie foe vigorous work d
Carid mtnmne Tod ' [We Culture,” whidh ©on HI'E mﬂ E

(aina much valuable infarmation
SPRATT'S PATENT, Lud, “The G I L L Engmvmg

Factories and Chinl Oifices at Newark, N. 1, ﬂ'mpln}

Dapots &t San Francisco, 5t Lowls, Chicags, I{n 'F"[th Avenue H‘E“' York

Clevaiand, and Monotreal, CeRada,

= = - I = ---I-
“Geographic readers may depend upon the mtegnty of cur advernecrs.



Read the Royal

Guarantee—

Write for the

Royval Book

Five Important

New Features of
HE New Model No. 5 Roval comes to you
with the unconditional guarantee that it will do

highest grade work for a longer tme at less

upkeep expense than machines wsually histed Model 5
33{_'.!- per cent. higher in price! Two Color Ribbon

Think what that soonouncement means to typewriter users! Here
L have Mrpesprifer dand ||r1.m'|'—.ll:.'.l'!i::".' i have never hefore ELF.I.!'_'].-I .E'FI-EI.E'E'-T
bhe=ni able to buy—and tus ipsumnce codtd you nothofgy m fnet
it sares yen moncy | Tﬂ.l:l-l.ltf-l.tl:ll'

With this big monsy saving vou denl with en orranimtion that | .
willingr to steke unlimite] pesoafees on its clurers and Gn s mac e, T“I'_'Il‘!.ﬂ: Pﬂ.i}lﬂ: Table
Thett are the powerful facts that have led larpe concerns gvery-

where—ryilroads, mapmnes companies, b FcoTpoTratana il '.Irl[-' = ng&d FE!‘F{'J'- Fihﬂ'l:':r.
tant departments of the U, 5. Government—ta adopt the Royal. Fos o .
tlie smne peison Y QU should ot leust Investipate ii—and by all means s T,

||::|:r the detals of the Dow i||ll'|-'”.|'||ll': | i

Write today for “The Roval Book™

Eeeeesssssea I 22— @ ——

Guarantee

Thar B firyd Yermtn | Typrmemer
el il LS lepjbesl g ke b
| K H T

An extracrdinery book ol (scts abosit 1ypewriter serrice—what i sheoirhi be
whot 11 shioald cout. hiw tegwi the Best, It tells vou whs the Koyal 38 dhe
moaes-aaving trpewrtber al tnday beth b dmeiied ¢ost skl b ecoonmy ol
operation. Lhew'd fadl @2 ged (ih Boad

The Roval sells for 875, evervthing included —no oxtras

Free Demonstration, 57 [puiier wher won s,

po-dervoestrate a Hoval in youd effizs drce of all ohligaoon. Dirog
i goto [0 Mew T ork alllca apd oo will receinn prompt stiepiion,

Royal Typewriter Co., Room 2. Rayal Typewriter Bldg., New York
Hranch (1ficon and Agencien in all Primoipal Gitiv of the World

rea e prae
Bfpd TYFTWEITEE (TimEF e
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Howell's Systematic Collections of Fine Minerals and Rocks

Cher Wanhingtan Schoal Cofl=ctiona wre now in Luily wss in
many homes sa well as achoojs mand coileges tuoughost tee
fimbisTry

The stady of MINERALOCQY will bevame l."II'rETF.ItII'.l' famci-
nialis T when rou have authentie specimens al hand

Members of the L. 5. Gealogical Surver and Natiepsl Museum
bove widad in the preparstion of these colieeticns, cainful atrention
Hiaving been given m Their selechon in order that diss might, in w
grivrrnl wuy, cowes the Fielbd of Hi,ugfl]m.

L:u'lhrcl'jm No. 1 contsins 30 Hocles and 20 Misiseals
Callectron No_ T containe 4 Minesals
Callection Mo, 3 conteing 4 Hlocke

We will send with each of tliess colleciiops vpe et
pet of Dupheate Fragments, unisbheled ; alio o deseripeive
rl__'|-|_-n| e b

The unilnbeleml sproimens ar= used 7 ESmIpEraE with
et |.1|I'|,|;r1 Infemin:d EfuRCiITmEnn, miiel st wll I.IE' rmnebiby e B
thein EOMpHEFR saRFfres (0 vnpres on 1he 1':|.r-|:| m.isd rﬂl!ll-
Cilul |i||.||[||:|J wmith thie disbitistewvw chnsactrrs ol nmech roch anrd
min=ral

The I!-::lulr for these collections have been prepared
by Me. ). S5 Dhlles. '-.-e-.-li:ln'llt with the United Stnies Gea.
| § g ol ';u..r-.rl. Fx} B mgmEOoTImeT (= I-I'.ll-'h-.j An:l 1Ilr OO
CHRT: |-n|l|| o 1|||r|_|.1l'| wiiil paias -ur S [RETIFIEAT] Hrl.“ hq |rJ|1|_-||;| CIE1
the caver ol Lthe case -[| e Le dlan & |]=-Ir|-.|_'.II||r| i 'I||.-|-
i=xd hook prodniiivg . oAk the distinotive clhinisotesstion
of each ypocimen und ks princips| paes

Encli collection solected with great care, comectly
latieied, wnd plareds in LRI W substnrsiinl raes, & rrooan-
(JTES- T | w||||r |'| b memi b thei flostreds ity Hins 1 a-crpmi-
pitiaeed st wn eamrn #ft o Duplleats Feagpmenia,
mlabeied. Frice, §2.00,

W hen writing pieas= be e to mention the
omumberer of callectrun deired.

Howell 's Relief Maps and Models are
the Warld's Standard.
Send for catalogue giviea full descrmpiion

HOWELL'S MICROCOSM,

Bi2 17th Street N, W., WASHINGTON, D. C.

RECOMMENDATION FOR MEMBERSHIP

1O T

National Geographic Society

The .-"i.'fq_-.".uﬁﬂr.uﬁr'p Fee Mncludes Subseription to the
National Geographic Magazine

Eﬁl[_:E':. .'-'l|rl| IjHI rirrehiereld 1 iR L. 5 27 H wenusl d:enberahl B utmroad, $3 00k Cansds, 52 50 fife |.'||r-|-|'.|-|l-rl||.|:|:.
M), Plonsd Hiaks ddncifanc=s paralde 1o Nariooal eesgmphic Society, anod LF of u distmance remmit by N, Y, oiaf t,
||r||-|I-|.| i Rt Eal Ol ke

Flease Jedac b wis] B e Blank below and semd (o the Sdacretary

Fal

To the Secretary, National Geographic Sociely,
._';Ij'lr!ﬂl'lll and 'I-F."i.'r!:.‘: I il i a

W aahington, 0. C. :
{ nominale .

Address

for membership in the Sociely.

“Geographic readers may depend upon the integrity of our advertisers,”



Hamburg-American Line
Largest Steamship Company in the Waorld

CRUISES

e Hamborg-Amarican Line Ongapeted Ocesn
Cruising T wenty-three Vs Ago §

—

FOR THE

BUSY MAN

WO 16-DAY

EASTER CRUISES

Cuba, Panama Canal, and _[Mni.ij-:i.n.
By the 8. & MOLTKE (11500 Tonrs

MARCH 26

8 5 VICTORIA LLUEASE (06,5080 Tans

APRIL 6

A lssteed mamber ol acromumnvdations gemilable o
FlAVANA onlvy on orulees leaving SMarch 26 snd
J-‘l..|.r.| . T‘-.:'!--:J-"-[-';-Ti 1 .":-::-I;L|:tf'.ll_ HJ'.-'II.II'II P
ot THESE CRUISES AT HAWVANA

TWO IDEAL CRLUISES

AROUND THE WORLD

Movembear 12, 1912 Febroary 27, 1913
Foroier SMew T ofk) LlI'roin Sen Franciscno )
By the VICTORLA LTASE | 16, HE) Tana
110 DAYS DURATION EACH CRUISE
Coal, 5650 up

lielidiieg all novesss. ¥ expenes pboard mnd sl

SUMMER CRUISES
TO THE LAND OF THE MIDNIGHT S5UN
Etht delightful cratsea darsey JUNE, JULY, sqsl
ALRGLIST  from AN BL G dursiinn [ o 2 dmpw
Coat, 362.50 and up.
Spbenctid serruce, lamge s amabigs 'V jeineis Laise,”

Y rmmenrssnan 1 ""-.J-'l'..l snd “ Mheisor
Wnte For bookies, el

HAMBURG- AMERICAN LINE
4145 Broaundway, Mew York

{ rri i 1‘-'"1 !r.-:l"l'r-l'll_-_ .IrJ“'-'“IIr'.I'
“hemae oL Liowes
‘;.‘I| |‘_|l‘ el

Clear, Brilliant Pictures are
Enjoyed Most

Clenr uctures with bollinncy and siaD ar
el el fEEOST ALASTeTeDTRIRCTNE] SITLE rtoimment
[ fact, theyars the only plctores worthowhile,
With the rordf instrument and some foex
petigive Inntlernt flides vou con (Hastrate ani
re-piifores the verbal descriptions of o ectir
Dieliehiinl entertatmmestof varfous lnnds for
the friendas; stedents, or public yatherings i

i
1

" Bansc lomb

Balopticon

The Perfect Stereoplicon

Don't coninse this with tovs advertised o
sierecplicons Oar Model © Balonbicon
aftcally and suechamrcally perfect—throws
clear, sharp prolores on the SCHest—i8 Ters
aary o opergle—1i& so =srmile n comstroction
pnd so steongr that i will /o8 o Jifedim
Andit ean be arranged to project post-cards
Rodik views, nnd opague objects in the orig

The price of Model C Balopticon is now
only $25.00. The Opague Attachment is

$30.040.

i v e Sl Sy imTeel JesErm EhiE i
coictimintog aml miishes-niEing tses <f the Halopl

. Before rou bty nny Heiritient, gel 47 the fag

iR =
__:'thl- i i Porkwil by soer Aalf = |_.‘l||'.1|"_l
|!I s ol e L .'.| fnm i_'.". = ]"I'-.'I'_:IF

|
o ._‘i- .
i L'*-,la [ _."'.igl ¢ s #, mlsTnanted, N ' prassdy, FrseThion
MR AT ifen, engireering wisl offr soenfine

fmemirrmEenii

Bﬂu;:.:h ¢4 lomb Optical ©.
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IMPORTANT TRAVEL BOOKS
M
My Adventures Among South Sea Cannibals

An Acchinht of the Experiepres nnd Adventures of a G t Officiml A
Natives of Cceanin, Ry DOUGLAS RANNE 0 rowent Ulficial Among the

e I::II'II'_‘ N :I:Ir 1l I'I|:||i.::|-|:_.|.|- “-_l:ll.'._' Gll BLE L ik s 1 L] ::r r!“_
Crecialaad] poerminend g I gftes thé inteeestn of thie Talbs frrn revratliEl Froomn Bl
Soitly S Tatnmde.  The parmilse of his sl ventoees darin Pl surkcus woviges fruls
THGTTE Ilj-i:r lll:'-'“rl :||||-I ;-I:I--II;-1 B I.]'_ dl‘.—: ||||=|||||I r || T = | Eru I- _|||.|..|-||- 18]

religions nie grapbileally fald
With 19 lllustrations and a Mag, Demy Sco. £3.50 net

The Tailed Head-Hunters of Nigeria

An Accocsl of an Official's Seven Yi-m' Esperiences in the Pagan Balt 6f MNarthern
Peig _u-l'l.l:i_ -_l.ul n Drescription of fhe Mannere, Habits, wed Customis of Suie al the
ntive Tribes, By Major A.J, N, TREMEARNE, A, B, (Caninh, |, F.R.G.5. FRLAL
Far e gronder purt of fen renrs Mafor Ticoirsrne seroed (n Wesd ATl first ms i

military, ihen ne & police officer; mied snbseques il o g politids]| and fadictn? eitgeis

o coastrqoencd hih g wide view of Wend &5 itk o Mwirs

With 38 [llustrations and a Mag. Demy Sve. $1.50 nei

Among the Eskimos of Labrador M Ty

A Hecord of Flse Years' Close Intereourss with the Eakima Tribes ol Labrador
H‘T 5' }:— HUTTDH. Ml Ii“I Eh-l.ﬂl. HI'ET.

Vi anthor e nil wiitten from the ordinery troweler ‘s (svinl of view e lie et Lia
GOy otk with the Fakimon For Bve peirs sibisl shus | FE B Jinvw B @ rnstal lietde wn
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Through Timbuctu and Across the Great Sahara

An Account of sn Adventurous Journey of Exploration from Sherra Lodme b the Seurce
of the Migor, Fallowing s Caurse (o the Bead at Cun and Theitee Across the Grentd
sabhare to A lrier. By Capinin &, H. W. HAYWDOD, FRG.S.
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With 45 [liwatrations und a Map, Demy 8vo. £1.50 nei
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BEFORE TRAVELING |
TO ENGLAND

SEND TO ‘
H. |. KETCHAM, Ceaernal Agent
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TOUR THEA. WORLD

UNDERWOOD & UNDERWOOD
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The Simplest and Most Effective Dissolving Stereopticons bt Toomts kn £

A Complete Rental System of Travelogue Tours and Religious Lectures (wrth manuscript |,

prepated by Professional Lecturers.
Finnest Equiprnent {“E f'n.'l:l'li::g' High-Girades Lantern Blides From your ewn Megatives or our
awn Lareatl Collection of 2530000 Subjects. Fror Information Address Dept. N,

UNDERWOOD & UNDERWOOD, 12-14 West 37th S5t., New York
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UPERIOR Merit 1s mvariably
recognized.

Not only the United States but every foreign
country as well, has adopted the Steinway
Piano as its leader and haa made it the favorite
mnstrument. | he Steinway has eamed this

premier position through its supreme qualities
of tone and wntkmanship.

The life of a Steinway so far
exceeds that of any other make
that every used Steinway is
eagerly sought for and gen-
erally brings a higher price
than any other new piano.

The name of fhe Steinway dealer

nearest you, fogether with Tlustrofed
fiferafure, will be sent upon reguest

amd” mention of this magazine.

STEINWAY & SONS

STEINWAY HALL
107 and 109 East 14th Street

New York

Sabwuy Dxpresy Statfon ol the Doar
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EXPLORERS AND TRAVELERS
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The J. B, Pond Lyzeum Bureau
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JOHN F. NUGENT, Registrar.

You Can’t Beat It

Anywhere

Eh: |'_|!!I! Bl

As a stimulant for vour business, nothing does

so much pgood

well-printed booklet or

catalog. We consider it a pleasure to estimate

Printing

Judd & Detweiler, Inc.
420422 Eleventh Street N W,
Washington, D. C.
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wTEXACO

MOTOR GIL

OLD weather brings
trouble to the ciar owner
— trouble 1n the torm of

freezing water which may be
remedied by the use of denatured
alcohol, trouble 1n the form of con-
gealed lubricants which may be remedied
|11..' the use of Texaco Motor Ol

Texaco Motor CHl absolutely will not congeal at any temperature
down to zera,  WWe punrantee ths

Take your caroout on the coldest day, Tt will emnk eanly and vour. motm
will deliver ita full power bechiuse it will pet perfeet lubrieation I you are

using Texact Maotar Oh],

Yoou will find that vou alqeayr get perfect lubfieation when you gse Texae
There are thre reasons why,  All troubles dues to carbon depowits pre elimis
puted, “T'he highent lubricating quality has been obtained after exhsustive anid
thorouplt tests,  Lastly, ns has been mid, Texaco Motor Ol shows o abso-
hute zemn cold test,

Texacg Motor Qi asold 0 ote and fee gal
lom eons By all pood oty shog .|I1-i._-'_:||'..1.|-_'r-
Write tor 1-..--:-:-1-1.'.'., AL it Mo r Lubrien
thon, " " thal Ll:!!.:fu'.i:r':'.h:llll' "II'||'r'l'| ECICER IO

Addres Dept. A, 14 |::|ntr.=r]. FL, M. ¥. Ciy.

T HF Tl*"a AS COMPANY

LR HREW YOHK
smrh (e
Msitlin Fi | ali New Mlrme I“arhl;
il elphia
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ecuted at our plant,

Other notable ones that we have made are Niagara
Falls, Niagara Gorge, City and Harbor of Havana,
Hatel Clifton, and Niagara Falls, Mauch Chunk, Florida.

(Mhers have been made in one color.

[n addition we have made many combindtion bird's-¢yve
and wax éngraved maps in color,  Many features of these
maps ¢an beé revised readily, ns changes or extensions occor
from time to tine, so that the map cun be kept up to dare
at shight expense.

These various bird's-eves have been used by railroads,
steamship lines, electric mailroads, resorts, hotels, land

companies, manufncturing plants, and publishers.

Parties having business entérprises or publishing propo-
sitions where bird's-eve views are indicated, on writing us
will be fully advised as to best method of handling the

work. the approximate cost, and shown specimens,

We do a general printing business, including Writing,
Designing, Engraving, Printing, and Binding.

Tae Matraews=NoaTaoer Works

Niow Yorg BUFFALQ CLIVELAND




You’ve listened to Razor
Arguments=— Now listen
to a Lather Argument

No matter how keen your razor
may be, the comfort of vour shdve
i1s mcomplete- without the best,
lather.

- CcoLGaATE’S

SHAVING LATHER
STICK - POWDER = CREAM

is the best. lather—whichever method
you prefer:
—because it softens the beard while
beine worked up with the brush—no
mussy ‘‘ rubbing in '’ with the fingers is
neCessary,
—because it does not “*smart’’ the face,
due to its notable freedom from uncom-
bined alkal;,

because it is antiseptic, a safe lather
for your usc.
Whichever your choice—Stick Powder
or Cream—~Colgate’s Shaving Lather is
lasting and luxurious—softening,
soothing and samitary.

d rial srze of Stick, Poyder

or L.reay senid for 4 cenly,

COLGATE & CO.
Dept. 66, 19 FULTON 5T., NEW YOREK

vy, & Crohwmeer flemgpmed T oilst Sonap
—..J:'ul;'l.l.l'..ll-.tl.l'.'lu.;. l'l_..Ell.r.|:|.!l

FRESS OF JUDD & DETWEILER. far. WASHINGTON, 0. €.
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